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Preface 



This manual was prepared by Applied Programming 
to provide detailed information on the internal logic 
of the IBM 7070 Input/Output Control System (iocs). 
It is intended for technical personnel who are respon- 
sible for diagnosing the system operation or for 
adapting the programming system to special usage. 

Certain knowledge is a prerequisite for the full 
utilization of this manual. It is assumed that the reader 
has a basic knowledge of the 7070 Autocoder language. 
Such background can be obtained from the 707017074 
Four-Tape Autocoder Reference Manual, Form C28- 
6102. It is also assumed that the reader has a general 
knowledge of the objectives of the iocs system as de- 
scribed in the IBM 7070 Input/Output Control System 
Bulletin, Form J28-6033-1. 

Labels from the program listing are used in the text 
and figures to provide reference to the iocs routines in 
the listing. Labels are shown in capital letters to simu- 
late their appearance in the listing. Labels generated 
by Autocoder 76 contain a period in place of the "s" in 
IOCS and may be slightly different from those generated 
by Autocoder 74. 

A listing may be obtained by assembling a program 
using IOCS macros with either Autocoder 74 or Auto- 
coder 76 and printing the listing tape. 
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IBM 7070 Input/Output Control System 



The Input/Output Control System for the ibm 7070 
Data Processing System is comprised of program rou- 
tines written by the ibm Apphed Programming Depart- 
ment to provide users with efBcient, pretested routines 
for reading and writing card and tape records. 

Programming of input and output routines that 
handle records efficiently is difficult. The routines used 
in IOCS have been found through experience to be 
efficient. By using this system in all programs, standard 
input and output routines are provided. Such routines 
simplify and standardize console operations. 

IOCS provides the following features while satisfy- 
ing the requirements for reduced programming, effi- 
cient routines, standardization, and elimination of 
input-output programming errors: 

1. Reading and writing of tape records simultane- 
ously with processing. 

2. Macro-instructions that handle records sequenti- 
ally, even though they are in blocked form on an 
input tape, or are to be written in blocked form 
on an output tape. 

3. Checks for proper mounting of input tapes and 
aids in the checking of each tape used. By the use 
of label records, each reel of tape may be identi- 
fied and checked before being used in the 
program. 

4. Provision for interrupting the program and con- 
tinuing it later by the use of checkpoint and re- 
start routines. 

5. Routines for processing unit records. Unit records 
may be read, punched, or printed on-line using 
macros. 

6. Error routines for tape records, that correct errors 
whenever possible. 

7. SPOOL programs that can be run concurrently 
with programs that use the Input/Output Control 
System. 

The functions provided by iocs are incorporated into 
the user's program during assembly by ibm 7070 Auto- 
coder. Certain precautions are necessary when assem- 
bly is by IBM 7070 Four-Tape Autocoder. See iocs 
Bulletin, Part III. 

Whenever programming or machine errors occur 
during an input or output operation, they are often 
difficult to diagnose because of the complexity of these 



operations. If iocs is being used as a standard input- 
output routine, a thorough understanding of how it 
operates becomes desirable in order to be able to diag- 
nose quickly any operation difficulties that might oc- 
cur in this area. 

The manual describes general as well as detailed 
flow charts to aid in understanding iocs operation. 



Correlation between IOCS Routines 

The over-all flow of processing of the iocs program is 
shown in Figure 1. This flow chart shows the inter- 
relationship between the following subroutines: 

1. File Scheduler 

2. ChanneLScheduler 

3. Condition Code 

4. Error 

5. End of Reel 

6. OPEN 

7. END or CLOSE 

The following description of the iocs program ex- 
plains each block in Figure 1. 

Block 001, File Scheduler: This logic block repre- 
sents the most important logical function in iocs. One 
file scheduler is produced for each file specified during 
autocoder assembly and controls the reading or writing 
for that file. It is entered from the iocs macros (get, 
PUT, pxnx, or else) and from priority branch control on 
a priority interrupt operation. It is also entered from 
block 002, the channel scheduler. Its exits are to test 
for error if the last i-o operation was not a correct 
length record, to the condition code routine if condition 
codes 3 through 7 occur, to the channel scheduler, and 
to return to the main program. 

Block 002, Channel Scheduler: One channel sched- 
uler is produced for each tape channel used, during 
Autocoder assembly. The channel scheduler can be en- 
tered only from the file scheduler except for re-entry 
from SPOOL. These blocks are very closely associated 
and control passes back and forth between them sev- 
eral times depending upon the existing conditions. 
Each channel scheduler wiU have associated with it, the 
file schedulers associated with the same channel. The 
three exits from the channel scheduler are priority re- 
lease, SPOOL program, and a return to the file scheduler. 
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A clear understanding of the operation of the file 
and channel schedulers is required to understand 
thoroughly the iocs program. They are described in 
general and in detail in this manual to assist in under- 
standing their operation. 

Block 003, Error: If the condition code of the final 
status word for the last input-output operation was not 
2 ( CLR ) a test is made at iocsirtain to determine if it 
is or 1 ( error) . If not, the condition code must be 3-7, 
and after modifying the availability switch for output, 
or the file scheduler exit for input files, control returns 
to the file scheduler and then to the channel scheduler. 

Block 004, Error Routine: If an error was indicated 
by block 003, this block attempts to correct the error, 
and types out messages and halts if unable to do so. 
Theloperator may then manually correct the errors. 

Block 005, Odd Length Record: If the previous rec- 
ord was not CLE and not an error (0 or 1), a test for 
condition code 3 through 7 is made. The condition 
code is compared to 4. If the low indicator is turned 
on, it is a short length record; if equal, a long length 
record. The user has the option of supplying special 
routines of his own for these conditions, ignoring the 
condition code 3 or 4, or having a message typed with 
a halt. 

Block 006, End of Segment: If the condition code 
was neither of the above (llr or slr), it is now com- 
pared with the digit 6. If it is found equal, it is an end- 
of-segment condition. The user has the same options 
for this condition as those listed in block 005. 

Block 007, End of Reel: Condition code 5 signifies an 
end-of-reel condition, and is sensed after the compari- 
son to the digit 6, by a branch if low. If it was found 
high, it is condition code 7 (short character length 
record). Options to branch to user's routines are avail- 
able in all cases. See the flow charts (Figures 6a and 6b). 

Block 008, Process Trailer Record: Trailer label rec- 
ords are the last records on a tape reel and indicate 
whether a reel is the last reel of a file or whether it is 
to be followed by other reels. For greater detail see 
EGR flow chart ( Figure 8a ) . 

Block 009, End of File: If end of file is recognized 
in the trailer label, this block provides linkage to the 
user's EOF routine. The user must provide such a rou- 
tine. He may return by branching to + iocsixg. If not 
EOF, control passes to block 010 to process the header 
of the next reel ( if used ) . 

Block 010, Process Header: If this is an input file, 
this block processes the header label (first record) to 
determine if this is the correct reel to process, and 
types an appropriate message. If it is an output file, it 
determines if the tape may be written on. If the tape 
should not be used, the operator is informed by a typed 
message and a halt. 



Block Oil, Write Last Record: When a close macro 
is encountered in the main program, the file specified 
is closed and removed from use by the main program. 
If it was an output file, any records remaining in the 
output areas are written on the output tape, and a tape 
mark is written following the last output record. Block 
008 is then entered to process the trailer record. 

Block 012, Program Switch: If Block 008 was entered 
during a close or end operation, this switch would be 
set to allow a return branch to the close routine. 

Block 013, Make File Inactive: After processing the 
trailer label record in a close operation, the file is made 
inactive by inserting a zero in the activity field of the 
DTF and the tape rewound as specified by the closeproc 
entry. Control then returns to the main program. The 
close flow chart. Figure 10, gives details. 

Block 014: The activity field in the dtf's of the files 
being opened are set to 3. This allows the test of the 
open routine to initialize the files listed in the macro- 
instruction. 

Block 015, Program Switch: If block 010 was entered 
to process the header record on an open operation, this 
switch is set to cause a branch back to the open routine. 

Bbck 016, Initialize File Schedulers: This block 
causes a 1 to be inserted into the activity field of the 
DTF and prepares the file scheduler for operation using 
information from the dtf. This logic block is entered 
from the switch (block 015) during the processing of 
an open macro. See open flow chart (Figure 9a). 

Blocks 017, 018, 019, 020, User's Routines: Exits to 
these routines are optional except for the eof routine. 
They are supplied by the user so that he may process 
unusual records. These routines must be terminated 
with the proper return branches as stated by the file 
specifications in the iocs bulletin. The slr, llr, and 
SCLR routines return to the first instruction following 
the macro in the main program, but the other routines 
return to the proper locations in the file scheduler. 



File and Channel Schedulers 

The file schedulers and channel schedulers have com- 
plete control over tape input and output operations 
and the scheduling of tape files using the same tape 
channel. Scheduling of the tape units using the same 
channel is done by one channel scheduler. At the 
present time the iocs program uses a maximum of two 
channel schedulers, one for channel 1 and one for 
channel 2. There is one file scheduler for each tape 
file. The file scheduler controls the areas (1, 2 or 3) 
used in the processing of records. 

This section describes the interrelationship between 
the main program containing get and put macros and 
the channel and file schedulers, as shown in the gen- 



eral flow chart, Figure 2. Each block in the flow chart 
is discussed with reference to its operation for a get 
and a put macro. 

Block 026, get: The user's program requests another 
data record for processing. 

Block 026, put: The user's program requests that the 
data record just processed be added to an output area. 

Block 027, get: A check is made to determine if an- 
other data record is available for processing from the 
input area now being processed. 

Block 027, put: A check is made to determine if a 
data record location is available in the output area now 
being filled with processed data records. 

Block 028, GET: A data record is made available to 
the main program. 

Block 028, Ptrr: The data record is added to the out- 
put area. 

Block 029, GET: No data records are available for 
processing in the input area being processed. Before 
checking for another input area containing data rec- 
ords, the IOCS program will attempt a tape read opera- 
tion for the tape specified by the get macro. Block 029 
tests the channel associated with this input tape to 
determine if it is busy. 

Block 029, PUT: No locations are available for proc- 
essed data records in the output area now being filled. 
Before checking for another output area, the iocs pro- 
gram will attempt to write the completed area on the 
tape unit specified in the put macro. Block 029 tests 
the channel associated with this output tape to deter- 
mine if it is busy. 

Block 030, get: The channel is found not busy. 
Therefore, a tape read operation is initiated for the 
tape specified by the get macro. 

Block 030, put: The channel is found not busy. 
Therefore, a tape write operation is initiated for the 
tape specified by the put macro. 

Block 031, get: When block 029 finds that the chan- 
nel is busy, block 031 performs two functions. First, 
it turns on the pending switch, if it is not on, in the 
file scheduler for the input tape specified in the get 
macro, and adds 1 to the pending counter. During an 
interrupt the pending switches will be checked to 
determine which input file has input areas ready to 
receive records. Secondly (and this occurs when com- 
ing from either block 029 or block 030), a test is made 
to determine if another input area has records avail- 
able for processing. This is done by checking the avail- 



ability switch, a switch and counter combination, that 
is turned on and incremented each time a file has been 
checked for unusual conditions and is ready or "avail- 
able" for processing. 

Block 031, put: When block 029 finds that the chan- 
nel is busy, block 031 performs two functions. First, it 
turns on the pending switch, if it is not on, in the file 
scheduler for the output tape specified in the pxjt 
macro, and adds one to the pending counter. During 
an interrupt, the pending switches will be checked to 
determine which output file has completely filled out- 
put areas. Secondly, and this occurs when coming from 
either block 029 or block 030, it checks to determine if 
there is another output area that is available for in- 
clusion of output data records. It does this by checking 
the availability switch in the file scheduler for the out- 
put tape specified in the put macro. 

Block 032, GET: No block of data records is available 
for processing, thereby causing the user's program to 
wait until a block of records is made available. The 
force switch is set to force this tape file to be read next. 

Block 032, PUT: No output area is available to receive 
processed data records. The user's program must wait 
for an output area to be made available ( i.e., able to 
receive processed data records). The force switch is 
set so that this tape file will be written on next. 

Block 033, GET: This is a loop in the channel sched- 
uler that continually checks the availability switch of 
the file scheduler specified in the operand of the get 
macro-instruction. After a block of data records has 
been read into an input area and the tape operation 
checked for unusual conditions, the availability switch 
is turned on and the user's program will process the 
first data record in the new data block. 

Block 033, put: This is a loop in the channel sched- 
uler that continually checks the availability switch in 
the file scheduler. After a block of records has been 
written and the tape operation checked for unusual 
conditions, the availability switch is turned on and 
the user's program will place the next data record proc- 
essed into the output area made available. 

Block 034, get: The next unprocessed area is made 
available to the get macro by placing its locating 
addresses in the index word used by the macro for 
deblocking. 

Block 034, put: The next unused area is made avail- 
able to the pxn- macro by placing its locating addresses 
in the index word used by the macro for blocking. 
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Operational Description of Routines 



Major Macros GET, PUT, and PUTX 

Three input and output instructions are available 
through iocs: get, put, and putx. When one of these 
macro-instructions is encountered in the user's source 
program during assembly, a series of generated instruc- 
tions is inserted into the main program. The putx 
macro-instruction differs completely from the others in 
that it involves an exchange of hdw's. 

The GET and put macro-instructions can be divided 
into two logical groups: those that make a data record 
ready for use and those that move the data record as 
well as making it ready for use. In the first group are 
the GET and put macro-instructions that name one file 
in the operand portion of the macro-instruction. The 
second group of get and put macro-instructions con- 
tains two files or a work area and a file in the operand. 

Example: 
get input file a 



PUT 

get 

PUT 



OUTPXJr FILE B 

INPUT FILE A TO WORK AREA 

WORK AREA IN OUTPUT FILE B 



All three macro-instructions follow similar logic in 
determining if a block has been completely used, and 
in yielding control to the schedulers if it has. However, 
the instructions generated to perform this logic may 
differ depending on the macro-instruction used and 
also the form of the records. The logic of each macro 
is different if entry into the schedulers is not required. 
These similarities and differences are illustrated in 
Figure 3. 

Block 051: A get, put, or putx is encountered in the 
user's main program. 

Block 052: A test is made to determine if the area has 
been completely used. Each macro may use different 
coding to perform this test, depending upon the type 
of macro-instruction (i.e., get, put or putx) and upon 
the form of the records. 

Block 053: All data records (or places for a data 
record) have been used. Another area must be made 
available, so control branches to the file scheduler, 
after storing the return address in index word iocsixg. 

Block 054: The file and channel schedulers will deter- 
mine if another area is available for processing. If none 
is available, a tape operation will be started to make 
the required area available, and the program will wait 
in the schedulers until it becomes so. Control will then 
return to the macro. 



Block 055: get or put a file. When at least one data 
record in an area remains unprocessed or after another 
area has been scheduled (by the schedulers) an index 
word is loaded with the address of the edw for the 
area, for purposes of relative addressing, and control 
continues in the user's main program. 

Block 056: get a file to an area or put a file ( or area ) 
in a file. When at least one data record has not been 
processed in an area, or after another area has been 
scheduled, a data record is moved to the area desig- 
nated in the operand of the macro-instruction. 

Block 057: An index word is loaded with the address 
of the current rdw and control passes to the user's 
main program. 

Block 058: PUTX. When at least one data record has 
not been processed in an area, or after another area 
has been scheduled, an index word is loaded with the 
address of the current rdw. 

Block 059: The addresses of the current row's of 
both files referred to in the operand of the ptnrx macro- 
instruction are located in index words. The contents 
of these index words are exchanged and control passes 
back to the user's main program. 



Channel and File Schedulers 

The channel scheduler is entered from one of the 
file schedulers except for the return from spool. A file 
scheduler can be entered in either the priority or nor- 
mal mode of operations. Figure 4 is a flow chart show- 
ing the channel and file scheduler operation. The 
completion of a tape operation signals for priority and 
enters at block 075. In the normal mode, when an iocs 
macro (i.e., put or get) refers to a block that has just 
been completely used, the file scheduler is entered at 
block 100 to obtain a new block (area) and initiate a 
tape operation to read into or write the area just 
completed. 

A file scheduler is generated for each dtf by the 
Autocoder program during assembly. The format of 
these schedulers can vary, depending upon multiple 
area, i-o, and the form of the records being processed. 
The smallest file scheduler, for instance, would be for 
form 1 or 2 records with one area. The channel sched- 
ulers, however, are always the same size, since the 
only variable is the branch to the "high priority" pend- 
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ing switch. An address is inserted by the open routine 
into the force-switch oflE exit. 

In operation, each file scheduler has two switches 
and two counters. The switches are program switches 
( either a nop or a B ) with the counters in digit posi- 
tion 5 of the switches. These counters and switches are: 

Availability Counter: This counter indicates the 
number of areas containing data records that are ready 
for use. For input files, it contains the number of areas 
that have been filled with data records; for output files, 
it contains the number of areas that have been written 
and are now able to receive processed records. 

Availability Switch: This switch is turned on when- 
ever at least one area is available. For an input area 
to be available, it must have been filled by a tape read 
operation and the condition code checked for a value 
of 2 through 7. An output area is available following a 
tape write operation and a check for error-free condi- 
tions after the write operation. It is turned off when 
the availability counter becomes zero, i.e., no area is 
available. 

Pending Counter: This counter is incremented by 1, 
each time an area becomes ready for a tape operation. 
On input files, it is the number of areas that have been 
processed and are waiting to be read into; for output 
files,! it is the number of areas that have been filled 
with processed records and have yet to be written on 
tape. This counter is decremented by 1, each time a 
tape operation for that particular file is started. 

Pending Switch: This switch is turned on whenever 
at least one area for a file requires a tape operation, and 
is turned off when the pending counter becomes zero, 
i.e., when no area requires tape input or output 
operation. 



Normal Mode 

When an iocs macro refers to an area that has already 
been processed (i.e., the last record in a block of data 
records has been "used" by a macro), the file scheduler 
is entered in the normal mode. The following descrip- 
tion refers to the channel and file scheduler flow chart. 
Figure 4, for the normal mode. 

Block 100: The sign of the last rdw is changed to 
minus for the tape operation and the area is put on 
pending by turning on the pending switch and incre- 
menting the pending counter for this file. Control is 
then given to the channel scheduler (istart in com- 
ments), block 101. 

Block 101: The cross switch (block 104) is turned on. 
This switch allows one check to be made of the avail- 
ability switch (block 093) in the file scheduler before 
forcing an area to be made available by starting a tape 
operation for that file. 



Block 102: If the free switch is on, indicating that the 
channel is free, a tape operation is started for the block 
of data records that was just completed and caused 
entry into the schedulers. If the switch is off (channel 
busy), control passes to the cross switch. 

Block 103: Priority is masked to prohibit an inter- 
rupt and the bypass switch is turned on. Control is 
passed to block 080. Blocks 080 through 085, except 
block 084, can be executed in either the normal or pri- 
ority modes of operation. The bypass switch is turned 
on and off only in the normal mode, thereby differenti- 
ating between the modes when necessary. See block 
080 under "Priority Mode." 

Block 104: The cross switch will always be on the 
first time it is tested and off the second time it is tested. 
In this manner, a check is made to determine if an- 
other area is available for processing following the first 
test of the cross switch. If an area is not immediately 
available the cross switch is tested for the second time, 
and found off. This passes control to the force routine 
starting at block 105. 

Block 105: If the cross switch (block 104) is tested 
the second time, control passes to this block. The ad- 
dress of the pending switch for the file containing 
unavailable areas is set in the force switch (block 078). 

Block 106: The force switch is turned on, making 
this file the next to be scheduled for a tape operation 
on this channel after an interrupt. 

Block 092: The program will leave this waiting loop 
only after a priority interrupt has made an area avail- 
able for the file desired. When the availability switch 
is turned on, and a priority release is given, control 
passes to the availability switch in the file scheduler 
(block 093). The availability sv*dtch can be either on or 
modified for an output file. 

Block 091: The cross switch is turned off before the 
first check of the availability switch so that following 
the initial check of this switch, tf it is off, a force rou- 
tine will be set up starting at block 105. 

Block 093: The availability switch can be on, off, or 
modified. If it is on, indicating an area is available, 
control is passed to block 094. If it is off, indicating that 
no area is available, control will return to the free 
switch (block 102) . If the file is an output file, it could 
have been modified between blocks 075 and 076 in the 
condition code routine, in which case it will be a branch 
to the output condition code routine at iocsipslo. 

Block 094: An index word is set with the control 
BDW for the new area. A file scheduler has an avail- 
ability subswitch for each area used by that file. These 
subswitches are set to refer to the next area that is 
(or will be ) available. An area was found available and 
will be used immediately in processing, so the avail- 
ability counter is decremented. 
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Bhck 095: The sign of the last edw is changed to 
plus and the availability switch is turned o£F if the 
availability counter is zero. 

Block 096: If the file is an input file and an unusual 
condition occurred on the last tape read for this file, 
control passes to the input condition code routine. 
Under normal circumstances control returns to the 
macro that caused entry into the schedulers. 

Priority Mode 

When the completion of a tape operation signals a 
priority interrupt, a branch to the file scheduler (block 
075) for that file occurs. Zero priority branch to block 
075 is discussed under "OPEN Routine." 

Block 075: If the tape operation just completed was 
a correct length record as indicated by the condition 
code in the final status word, control passes to the chan- 
nel scheduler, if the condition code was anything other 
than a clk, (condition code 2), a branch to the condi- 
tion code routine occurs. The condition code routine 
(lOCSiRTAiN ) determines if an error occurred during the 
tape operation. If an error occurred (condition code 
0-1), control passes to the error routine. If no error 
occurred (condition code 3-7) it is determined if the 
file is used for input or output. If it is an output file, 
the availability switch for this file scheduler is modi- 
fied to branch to the output condition code routine 
(at lOCsiPSLo). If it is an input file, block 096 is modi- 
fied to pass control to the input condition code routine 

(at lOCSICHECK ) . 

Block 076: Upon entering the channel scheduler, the 
contents of accumulator 1 are temporarily stored so that 
the scheduler may use it. 

Block 077: The spool switch is an electronic switch 
(es29 for channel 2 and es30 for channel 1) that is set 
on or off by the spool program. If it is on, control is 
given to the spool program and returned to one in- 
struction beyond the spool switch. 

Block 078: The force switch is on if it has been set 
by the channel scheduler in the normal mode. If it is 
on, processing is suspended by a waiting loop at the 
test availability switch (block 092). The delay allows 
a data area to be made available to process a particular 
file. This switch then branches to the pending switch 
of the file that caused the main program to wait (an 
area is "forced" to be made available for processing ) . 
If this switch is off, the pending switches are tested, 
highest priority first. ("Priority" refers to the priority 
designated in the dtf's for the tape files, not to the pri- 
ority interrupt system of the ibm 7070. ) 

Block 079: If the force switch is on, it is turned off 
and control passes to the "forced" pending switch. 

Block 080: If a pending switch is on, a tape opera- 
tion is waiting to be started. A pending switch can be 



entered in three ways. If the force switch was on, this 
pending switch is on and will be entered from the 
force switch. If the force switch was found off, control 
would go to the highest priority pending switch. The 
pending switches will be tested and the file for the 
first one found on is processed. If the file scheduler 
was entered in the normal mode and the free switch in 
the channel scheduler was found to be on (free), con- 
trol is transferred (via block 103) to this pending 
switch and it will be on. If the pending switch is off, 
a branch to the next lower pending switch (on this 
channel) occurs or if this is the lowest priority pend- 
ing switch, control passes to the channel scheduler (at 
block 084). 

Block 081: The tape operation for the area on pend- 
ing is started. Each area used by a multiple-area file 
has a pending subswitch. These subswitches cause the 
flip-flopping through the different areas. They are 
always in phase with the availability subswitches. 

Block 082: An input or output operation has been 
started for this file, so the pending counter is decre- 
mented and the pending switch for this file is turned 
off if the pending counter is zero. 

Block 083: The free switch is set to busy (off) be- 
cause an i-o operation has been started and control 
passes to block 085. 

Block 084: If all pending switches are found off, the 
free switch is set to free (on) and control passes to 
block 085. 

Block 085: The bypass switch can be turned on only 
in the normal mode. Both the normal and priority 
modes have been using the same logic (except for 
block 084) from block 080 to block 085. This switch 
is necessary to differentiate between the modes, since 
the logic is different for each mode from this point. 
In the normal mode, the bypass switch would be 
tumed on by block 103. If the switch is off, the pro- 
gram is in the priority mode and control branches to 
the file scheduler (block 086). 

Block 086: The entry into the schedulers in the pri- 
ority mode of operation immediately checked the con- 
dition code of the last tape operation for this file. After 
checking for unusual conditions, that area is made 
available for this file by incrementing the availability 
counter and turning the availability switch on. If the 
program in the normal mode is in the waiting loop 
around block 092 (the availability switch test), only 
the action of the file scheduler in the priority mode ( at 
block 086 ) will ever a^ow it to leave this loop. Blocks 
086 and 087 represent tl|e same file as block 075, since 
block 075 set index word iocsixf and this index word 
provides linkage between blocks 085 and 086. Blocks 
080, 081, and 082, however, could represent any file 
on the channel. 
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Block 087: The blockcnt field for the trailer label, 
stored in the dtf, is incremented by one. 

Block 088: This block represents a general routine 
that all the channel schedulers use to restore accum- 
ulator 1 and release priority. 

Block 089: The bypass switch was on, indicating 
operation in the normal mode. It is turned off and pri- 
ority is masked to allow priority interrupt. 

Block 090: The cross switch is tested. If it is on, the 
free switch was on upon first entering the channel 
scheduler and as a result the availability switch was 
not tested in the file scheduler (block 093). A check is 
made of the availability switch to decide whether to 
set up the force routine (blocks 105 and 106) and if so, 
then wait at block 092 for a data area to be made avail- 
able by a priority interrupt. If the cross switch is off, 
the availability switch in the file scheduler was tested 
once and now a data area is forced to be available 
(starting at block 105 ) . The program will wait at block 
092 while an area is forced. 

Block 091: The cross switch is turned off so that an 
area will be forced if it is not available immediately 
(i.e., as determined at block 09.3). 



RLSE Macro (Release) 

The RLSE macro causes a new area to be used by the 
main program. By using this macro, input data records 
may be deleted and the remaining data records in a 
block will not be processed following execution of the 
ELSE macro. On output files the hlse causes a short 
length block to be written if a block is only partially 
filled with data records at the time the rlse is executed. 

The generated rlse macro is slightly longer for out- 
put files than for input files. It utilizes the file and 
channel schedulers by first modifying the necessary 
linkages and exits of these schedulers. These exits 
and linkages are restored when the rlse leaves the 
schedulers. 

Basically, the function of a rlse is to put an area, 
either input or output, on pending, and if the channel 
is not busy, to write out or read a new record into the 
"released" area. The logic flow within the schedulers 
is not changed and the blocks function identically in 
Figures 4 and 5. However, only one decision block will 
operate in the schedulers when used by rlse. On per- 
forming the ELSE macro, the decision blocks in the 
schedulers are set in the direction necessary for correct 
operation of the rlse when those blocks are reached. 

This section describes a file and channel scheduler 
as they would operate in conjunction with a rlse 
macro, as shown in Figure 5. 

Block 097: The rlse macro is entered in the user's 
program. 



Block 098: The control edw work address is made 
equal to the stop address + 1 for an input file. For an 
output file the control kdw stop address is made equal 
to the working address +1. This accounts for the pri- 
mary difference in the relative lengths of the else 
macros generated for input and output files. 

Block 099: Index word iocsixg is usually the linkage 
between the file and channel schedulers in the normal 
mode. The else requires iocsixg, however, as linkage 
between the rlse and the channel scheduler. Conse- 
quently, the linkage from file scheduler to channel 
scheduler ( block 100 to block 101 ) is modified so that 
IOCSIXG is not used. Control then passes to the file 
scheduler at block 100. 

Block 100: iocssentxx. The sign of the last edw is 
changed to minus. For an output file this probably will 
not be the last edw of the block, since the stop address 
was made equal to the working address + 1, but for an 
input file, it will be the last rdw of the block. The area 
is put on pending by incrementing the pending counter 
and setting the pending switch on. Control is then 
passed to the channel scheduler without setting iocsixg 
with a return address. 

Block 101: The cross switch is turned on, but under 
no conditions will it ever determine whether to branch 
to set up the force switch. It will only be tested once 
by the channel scheduler modified for a else and it will 
be on because of this block. 

Block 102: The free switch provides the only deci- 
sion in the modified schedulers. It determines if the 
channel is free or busy. 

Block 104: The channel is busy, so the tape opera- 
tion for the area released cannot be started at this time. 
The cross switch is tested and is found on. 

Block 091: The cross switch is turned off and control 
is returned to the rlse macro (block 107). 

Block 103: The channel is not busy, so the tape oper- 
ation for the released area can be started. Priority is 
masked to prohibit and the bypass switch turned on. 
Control passes to the pending switch for the file re- 
ferred to in the operand of the rlse macro-instruction. 

Block 080: The pending switch is on, having been 
turned on in block 100. 

Block 081: The tape operation for the area released 
is started and a pending subswitch is set to refer to 
another area for the next tape operation. 

Block 082: The pending counter is decremented and 
the pending switch is turned off if the counter is zero. 

Block 083: Since a tape operation has just been initi- 
ated, the free switch in the channel scheduler is set to 
busy (off). 

Block 085: The bypass switch is on, indicating the 
schedulers are b^ing used in the normal mode. (See 
block 089.) 
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Block 089: The bypass switch is turned off and pri- 
ority masked to allow priority interrupt. 

Block 090: The cross switch is tested and is found on. 
It was turned on in block 101 and never tested after 
that. Since it is only turned off after having been tested, 
it must be on. 

Block 091: The cross switch is turned off and control 
is passed back to the generated rlse macro (block 107). 

Block 107: Those linkages modified by the rlse 
macro before entering the schedulers are restored. 

Block 108: The file scheduler is further modified be- 
fore leaving the rlse macro. The next get or put fol- 
lowing the execution of this else macro has no data 
record ready for processing because the control bdw 
working and stop addresses were adjusted to simulate 
end of block (block 098). When the next get or put 
enters the file scheduler, the rlse macro will have 
already put the area on pending ( and perhaps started 
the tape operation for the area ) . Therefore, block 100 
must be modified so that the released area does not 
increment the pending counter twice. The else macro 
makes this modification in block 108, by bypassing 
those instructions which increment the pending counter 
and turn on the pending switch. For output files only, 
the rlse macro also changes the sign of the last bdw 
used to plus ( since this rdw would not be the last rdw 
of the area if a short-length block was written out). 
These one (or two) modifications set up their own 
restoration of the file scheduler. 



Conolifion Code Routine 

A final status word is automatically created at the con- 
clusion of each tape read or write operation. Position 1 
of the final status word will contain a digit indicating 
the condition of the last tape operation at the time of 
the priority signal (interrupt). The condition code 
routine is used whenever the file scheduler involved 
senses that some condition other than correct length 
record (condition code 2) occurred on the preceding 
tape operation. Provision is made so that the user can 
add routines to handle the special conditions that may 
occur. 

A detailed description of the processing in the condi- 
tion code flow charts. Figures 6a and 6b, follows. 

Block 125, iocsirtain: The contents of accumulator 1 
are saved so that accumulator 1 can be used by the 
condition code routine. 

Block 126: If the condition code is less than 2, a 
branch is made to the error routine, connector ca. 

Block 127: The digit in position 1 of the initial status 
word is tested to determine if the operation was input 
or output. 



Block 128: The pending switch for this file is turned 
off by making its sign plus. 

Block 129: The file scheduler is modified by setting a 
BLX to lOcsiCHECK into location iocsexitxx. iocsicheck is 
the entry point for condition codes 3 through 7 when 
the unusual condition occurred, for an input operation. 

Block 130: Index word 99 and accumulator 1 are 
restored and a return branch is made to the file 
scheduler. 

Block 131: If block 127 found that the unusual con- 
dition occurred on an output operation, the availability 
switch in the scheduler is modified to contain the ad- 
dress of lOCsiPSLO. This will allow the scheduler to 
later branch to this entry point to check condition codes 
3 through 7. 

Block 132, locsiPSLO: Is the pending switch on? If it 
is on, some output areas are filled and unwritten, so 
the file scheduler is re-entered to cause this file to be 
forced. The program will continue to return to the file 
scheduler as long as any areas remain pending. 

Block 133: The free switch is tested to determine if 
the channel is busy. If it is busy, a holding loop is 
entered until the channel becomes free. 

Block 134, 134-1: The availability switch is repaired 
(branch to itself +5). If a close operation, the close 
routine is re-entered. 

Block 135: Prohibit any interrupt. This is done in 
case there should be a spool program or a tape opera- 
tion that might demand priority while the special con- 
dition is being processed by some other routine ( user's 
routine ) outside of iocs. 

Block 136: The routine is modified for this particular 
file. locsixF is set with the dtp address. Tape channel 
and unit are set into the condition code message, and 
a return to the file scheduler is set in (6, 9) of iocsixg. 

Blocks 137, 138, 139, 140, 141: The condition code 
(position 1 of the final status word) is compared to the 
digit 4 in block 137 and 6 in block 139. Branches to the 
proper routines are made depending on whether the 
comparison was low or equal. If no branch occurs, it 
is a SCLR condition. 

Block 142, IOCSICHECK: Entry is made at this block 
for condition codes 3 through 7 for an input file. Is the 
availability counter zero? If not, it signifies that other 
areas have input records to be processed before proc- 
essing the block that caused the unusual condition 
code. Return is made to the file scheduler to process 
all records up to the input area having the 3-7 condi- 
tion code. Example: When eof (condition code 5) 
occurred, all data records must be processed before 
entering the eor routine. 

Block 143: Restore the file scheduler exit ( Figure 4, 
block 096) and proceed to block 135 to prohibit pri- 
ority as when entry is made from block 134. 
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Block 145, locsLLR: The dtf entry llrprocd is 
brought to accumulator 1. 

Block 146: This block, on recognition of the check- 
point record from a shared output-checkpoint tape, 
branches to block 158 via connector dg. 

Block 147: A blx to iocsphoc is executed, iocsproc 
is the start of a routine that is used by all conditions 
except EOF. ( See blocks 148 through 151 of condition 
code flow chart. Figure 6b. ) 

Block 148: The address of the user's routine, if one 
is supphed, is placed in the exit instruction address. If 
the user does not supply a special routine, this address 
will be either 9999 or 0000. 

Block 149: Accumulator 1 is compared to 9999 and, 
if they are equal, the program skips any further proc- 
essing of the condition code and returns to the file 
scheduler. 

Block 150: If an unequal compare occurred in block 

149, accumulator 1 is tested for zero. 

Block 151: If accumulator 1 was zero in block 150, a 
message stating the condition code found is typed, and 
a return branch is made to the file scheduler. For llr, 
SCLR, and sle, iocsixg is modified so that a return is 
made to the program location of the get macro at the 
BLX plus 1. For EOS, IOCSIXG is modified so that a return 
is made to the get macro at the blx. 

Block 152: If accumulator 1 was not zero in block 

150, a BLX is executed on iocsixg to the address of the 
user's routine. The user must provide a branch to 
0+ iocsixg in order to return to this routine and then 
back to the file scheduler. 

Block 153, locsscLR: The dtf entry (sclrprocd) is 
placed into accumulator 1. This will be the beginning 
address of the user's routine, if one is supplied. Other- 
wise, this entry must be either 9999 or 0000. 

Block 154: A blx on iocsixg to iocsproc is executed. 
(Refer to blocks 148 through 151.) 

Block 155, locssLR: Modify the routine with ad- 
dresses of iXA and ixb (index words) for this file. 
Modify the file scheduler at location iocssentxx by set- 
ting it to "blx on iocsixg to iocsslrH-20." This will 
cause a return to the slr routine to restore it where 
needed after the condition sensed has been taken care 
of, either by the user's routine, by ignoring it, or typing 
the SLR message and ignoring it. 

Block 156: ixa is loaded with the first rdw of the area 
containing the short length record, and the non-index- 
ing portion of ixb is set to the address of the last rdw 
used when this condition occurred. The program then 
executes a blx to iocsproc. (See blocks 148 through 
151. iocsixg has been modified to allow a return to the 
next instruction in the object program. ) 



Block 157: This block starts at iocsslr+20 and is 
entered from the file scheduler by a blx on iocsixg at 
location iocssentxx. The index word holding the rdw 
list addresses is repaired by restoring the non-indexing 
portion to normal. A branch is then made back to the 
file scheduler at iocssentxx. 

Block 158, iocseos: The block count is reduced by 
one and the iocseossw (end of segment switch) is set 
on. The routine is modified to use ixb for this file and 
IXB is counted up to make it appear as though a normal 
block had been read in from tape. 

Block 159: The non-indexing portion of iocsixg is 
modified so that the exit from iocsproc returns to the 
EOS routine (block 160), instead of to the file scheduler. 

Block 160: iocsixg is loaded with the return address 
to the file scheduler. The file scheduler entry is restored 
and IXB is counted up to make it appear as if a normal 
block had been read from tape. Priority interrupt is 
allowed, and a return branch to the file scheduler 
(iocssentxx) is executed. 



Error Routine 

IOCS contains an error routine which is used to detect 
and correct tape errors. Different error correction rou- 
tines are used for input and output files. When an error 
occurs in a tape read or write operation, position 1 of 
the final status word is set with a condition code indi- 
cating the condition found at the end of the tape opera- 
tion. When an error occurs on reading an input file, an 
error correction routine repeats the reading operation 
up to nine times or until the record has been read cor- 
rectly. If the condition code still indicates an error 
occurred, the record is handled according to tperropt, 
in the dtf. tperropt may be 60, 50, 10 through 49, or 
00. If it is 60, the error routine keeps trying to reread 
the tape until it is read correctly. If the error option is 
50, the error block is typed and the block of data rec- 
ords is searched. The invalid words and their locations 
are then typed and the machine stops to allow the 
operator to correct these errors manually. If the error 
option is a number 10 through 49, the block of data 
records is searched, any invalid words are replaced 
with asterisks, and the block is written (dumped) onto 
the tape specified by the option code. If the option is 
00, the machine types invalid words and halts. This 
allows the operator to correct any errors and resume 
the operation. 

If an error occurs in writing an output file, back- 
spacing and error-free rewriting is attempted twice. 
If an error is still indicated, a tape skip is included in 
the rewrite routine to tiy to skip over bad spots on 
tape. If an error still occurs after 25 attempts to write. 
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an error message is typed and the data record block is 
scanned for validity. If an invalid word is found, the 
machine will stop, since the disable switch is not on. 
The operator can then correct the word in error manu- 
ally, or take whatever action is deemed necessary. 

The error routine operation is shown in Figures 7a 
and 7b. 

Block 175, iocsehhob: Accumulator 2, index words 
97, 98, and iocsixg are saved and the error routine is 
modified for this particular file. The last word of the 
last RDW for the error record is located. 

Block 176, iocsebbht: The error is counted and a test 
is made for input or output operation. 

Block 177, iocseoutpt: The tape skip field of the 
DTF is used as an output error counter (tape write 
errors). The program tests this field to determine if 
thirty write errors were made on this file. 

Block 178: If it is determined that thirty write errors 
have occurred, a statistics message is typed and the 
error counters for this file are reset to zero. 

Block 179: The tape for this file is backspaced. 

Block 180: iocsbethy + 1 will be "branch to itself 
+3" if input, and nop after the first retry of an output 
file. This allows the first retry to be written on the 
same portion of tape as the original record. 

Block 181: The tape is skipped and the skip counter 
is incremented by 1. 

Block 182, locsETPOP: The tape operation (read for 
input or write for output) is retried. 

Block 183: This block is a switch that prevents error 
checking on the first two read operations of the tape 
cleaner routine ( explanation at block 198 ) . It is made 
a branch by block 198 and a nop by block 200. 

Block 184: The condition code is tested in the tape 
final status word. If it is a correct length record, a 
branch is made to iocsebentb to restore the registers 
and return to the tape priority branch address. If not 
CLB, retries can be made with the six loop at block 187 
for output or block 195 for input. 

Block 185: This block represents the exit from the 
retry routine. It consists of a branch to 0+iocsixf 
and allows a return to the proper routine. This is nec- 
essary as the retry routine is used for input retry, out- 
put retry and the input cleaner routine. If noise was 
encountered, a return is made via connector cd to 
block 176. 

Block 186: This block is entered after the first output 
retry and sets block 180 to a nop to allow skipping tape 
before retrying the write operations. 

Block 187: This block represents a bix that allows 24 
additional retries before testing the write record in 
storage for invalid characters, iocsixf is left as it was 



set by BLxl, so a return from the retry routine is to con- 
nector CH. 

Block 188: After leaving the bix loop, the limits of 
the area to be searched are set into iocsixf. 

Block 189: A search loop is entered to zero and add 
each word of the block in core storage. If a word con- 
taining invalid digits is brought to the accumulator, 
the validity check hght (ib) will turn on and the ma- 
chine will halt at this location, (iocsoutbct+4.) 

Block 190: A halt and branch occurs before retrying 
the write operation up to 25 more times. The operator 
can hit stabt and continue trying to write, or take ap- 
propriate action for the condition. 

Block 191: It was input operation. Do we now have 
50 errors? 

Block 192: Fifty errors have occurred. Type the error 
statistics message and reset the error counters for this 
file. 

Block 193: Was it a noise record? Check if three 
words were read. If less than three words were read 
into memory, the record is considered noise. 

Block 194: Count the noise record and blx on iocsixf 
to iocsetpop to read the next record. After completion 
of the read operation in the retry routine, if an error 
occurred return is made, via iocsixf, by a branch to 
iocsebbbt (connector cd). 

Block 195: This block represents a bix that allows 
eight additional retries before taking more elaborate 
steps to read a good record, iocsixf is left unchanged 
from BLx2 to allow return to this block for the eight 
retries. 

Block 196: If any noise was recognized, blocks 197 
through 200 are bypassed by a branch to block 201. 

Block 197: The block count is tested. If less than 3, 
the program branches to block 201, since the tape is 
too close to load point to use the cleaner routine. 

Block 198, lOCSCLEAN: This block represents the start 
of the cleaner routine, which performs three back- 
space operations and then reads forward three times. 
Error checking occurs only on the last read operation. 
This series of operations passes the tape over the tape 
cleaner. If the error was caused by a particle of oxide 
on the tape, the cleaner may remove it and allow cor- 
rect reading. This block (198) represents a backspace 
loop that reads backward over three records. The by- 
pass around the error test is formed by making block 
183 a B. A BLX is then made to iocsetpop to read the 
first record. The return after the read operation will 
be to block 199. 

Block 199: A BLX is made to iocsetpop to read the 
second record without error checking it. After comple- 
tion of that operation return is made via iocsixf to 
block 200. 
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Block 200: Block 183 is reset to a nop to allow error 
checking, and a blx is made to iocsetpop to read and 
error-test the third record. If an error still occurs, a 
return will be made, via iocsixf, to block 201. 

Block 201: Type the read failure message (tp wd ehr) 
and then check for option 60. 

Block 202: tpekropt of the dtf determines the error 
correction procedure. If 60, the program will branch 
back to lOCsiRETRY and continue to branch there until 
either the error is eliminated or the operator intervenes. 
If the cleaner routine corrects the error, the control will 
pass to the tape priority branch address. 

Blocks 205, 206: If the procedure is not option 60, 
the machine types a disable switch message and stops 
for the operator to turn the error disable switch on and 
press START. This is changed to a hb after the errors 
have been corrected and then the program branches 
from block 215 to block 205. 

Block 207: If the tperbopt of the dtf for this file con- 
tains 50 or 00, the machine will type the location of all 
the error words in this block and stop so that they can 
be corrected manually. If tperropt contains a number 
10 through 49, the program will scan the record area 
and locate any words containing invalid characters. It 
will set the signs of these words to alpha, and the con- 
tents of each invalid word are changed to five asterisks. 
After all of the invalid words have been changed to 
asterisks, the block of records will be written out on a 
"dump" tape as designated by tperropt in the dtf for 
the file. This option is tested here. 

Block 208: If the tperropt of the dtf is a number 10 
through 49, the dump routine is initialized with the 
dump tape channel and unit. 

Block 209, lOCSESTSR: The index words for the area 
to be searched are set into the invalid word search 
routine. 

Block 210: A zaI is made of the first word of the 
record from the search area and the error latch ( is ) is 
tested using operation code +09 with field definition 
of 32. If the latch is on, indicating that the word is 
invalid, a branch is made to iocsinvald. If the latch is 
off, a loop is made back to zero-and-add the next word 
of the record area in core storage. 

Block 211, iocsinvald: This block puts the invalid 
word of accumulator 1 into the message area and re- 
sets the error latch, iocsdumpsw will be on to branch 
to locsEDUMP for a dump option (10-49), where the sign 
of the error word is changed to alpha and the contents 
set to five asterisks. 

Block 212: The error location message is typed and 
the invalid search continues, iocsersw is set to nop 
(yes). 

Block 213: The sign of the invalid word is set to alpha 
and the contents are set to five asterisks. 



Block 214, iocsecxjnt: A bix loop tests to determine 
if the invalid search routine is finished. 

Block 215: If errors were found, iocsersw is yes 
(nop), and a halt and branch occurs (block 216) to 
search the area again . If no errors were found, 
locsDisABL + 2 is made plus ( hb ) and a branch to block 
205 occurs. 

Block 216: A halt and branch is performed to allow 
the operator to correct the errors manually and, after 
START, a return is made to iocsestsr to retest the record 
for proper correction. 

Block 217: For a dump option (10-49), iocsdumpsw 
sign is plus or yes. 

Block 218: Write the block of records on the speci- 
fied dump tape, increment the block count, and go to 
iocsetpop to get the next record. 

Blocks 219, 220: If it was not an error dump, calcu- 
late the condition code, store it in position 1 of the 
final status word, restore those registers saved by 
block 175, and branch to the tape priority (interrupt) 
branch address. 



End of Reel Routine 

The function of the end-of-reel routine is to process 
all header and trailer labels and to write end-of-file 
records (tape marks ) . It will read and check all header 
and trailer labels written on input tapes (if the user 
specifies), read and check header labels written on 
output tapes ( if specified ) , and write new header and 
trailer labels on output tapes ( when specified ) . Label 
processing is important. For example, it can prevent 
the destruction of valuable information stored on tapes. 
Also, information in the labels can be checked to make 
certain that all tape records have been read. A descrip- 
tion of the eor routine follows, with reference to the 
EOR flow charts (Figures 8a, 8b, and 8c). 

Block 225: The dtf address of the file being proc- 
essed is set into the indexing position of index word 
97. The non-indexing position of word 97 is set to 0000 
for an input file or 9999 for an output file. This informa- 
tion will be used to obtain specifications from the dtf's 
and act as a switch to differentiate between input or 
output files in the eor procedure. This block also sets 
up the user's exits for special eor procedures by deter- 
mining whether these exits (nop) will be set to 
branches. This is done by checking the exit mask in 
the label dc entry. The user, on completion of his rou- 
tine, after using any exit may return to the eor routine 
with a branch to + iocsixf. 

Block 226, locsoPNswl: A branch around trailer oper- 
ations and between-reel functions will be made to 
block 244 if the eor routine was entered from the open 
routine to process a header label. 
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Block 227: This block starts the processing of a 
trailer. It turns off the eof indicator and determines if 
the file is an input or output file. If it is output, a 
branch is made to block 233. 

Block 228: The block counter is reduced by 1 to pre- 
vent the tape mark from being counted as a block. The 
DTF LABELiNF is then tested. If it is 0000, indicating 
no label, a bzI is made to block 232. 

Block 229: This block reads the label, types label 
statistics, and compares the block count in the dtp to 
that in the trailer. If they are equal, a branch is made 
to block 231. 

Block 230: A message indicating an incorrect block 
count is made followed by a halt. 

Block 231, iocsEx6: This block is an exit available to 
the user so that he may do additional checking of the 
trailer. 

Block 232, locsEOFEx: The trailer record is tested for 
EOF. If EOF is indicated (label word 2 contains eof), 
a branch is made to the user's eof routine at the ad- 
dress he has specified in eofprocd of the dtf. If no 
labels are specified, this exit is used for all end-of-reel 
conditions for input files. 

Block 233, iocslbtm: This block starts output trailer 
procedures by writing a tape mark, typing trailer sta- 
tistics, and checking for a trailer. 

Block 234, locsExl: This block completes the trailer 
record and provides an exit for the user to add addi- 
tional information to the trailer if he wishes. 

Block 235: The trailer is written on the tape. 

Block 236, iocsEx2: This block provides an exit to 
allow the user to write additional trailers. 

Block 237: A tape mark is written after the trailer 
or trailers. 

Block 238, locsiCEST: An exit to the close routine is 
made if the eob routine was entered on a close opera- 
tion. 

Block 240: This block is entered only as a result 
of an end-of-reel condition. It will restore the dtf's 
BLOCKCNT field to zero and rewind the tape as directed 
by the dtf's rwdprocd digit. 

Block 241: The tape unit addresses are rotated in 
BASETAPE, altItape, and alt2tape, of the dtf for the 
file. 

Block 242, iocseorex: This block provides an exit 
for the user to alter the tape addresses in the dtf if he 
desires other than normal operation, such as using 
two files for three tape units. This exit is always made 
for EOB with unlabeled output files. 

Block 243: The appropriate message concerning the 
tape address changes is typed and a halt is made if a 
manual tape change is necessary. 



Block 244: The proper channel and tape addresses 
for this file are placed in the remaining eor instruc- 
tions. 

Block 245, iocsersel: The tape is tested for ready 
and a branch is made to block 246 if not ready. 

Block 246: The not-ready message is typed and a re- 
turn is made to block 245, where the machine will hang 
until the tape is readied. 

Block 247, iocsoPNSw3: This block is a switch that 
returns control to the open routine (during an open 
operation) to rewind the tape according to openproc 
in the dtf. After this operation, a return is made to the 
EOH routine to block 249. 

Block 248, iocsbwnrl: The tape is rewound as speci- 
fied by the normal eor specification code located in 
rwdprocd of the dtf. 

Block 249: The header density is set as specified by 
the tdensity in the dtf for the file. 

Block 255: A bcx determines if labels are to be proc- 
essed and, if not, a branch is made to block 270. 

Block 256: The file is tested for input or output, and, 
if output, a branch is made to block 262. 

Block 257: The header label for the input file is read. 

Block 258, locscKLOOP: The label mask is tested and 
the header is checked against specifications. 

Block 259: The label is tested for error and, if in 
error, control passes to block 260. 

Block 260: This block types the error message and 
halts. 

Block 261, locsExT: A user's exit is provided so that 
additional input header information may be processed. 

Block 262, locsLOPRO: The header of this output file 
is read. 

Block 263: The retention cycle is tested to determine 
if this tape may be written on. If the current date 
stored in word 109 is within the retention cycle, a 
branch is made to block 264. 

Block 264: The error message is typed to direct the 
operator to check the retention date, and a halt is made. 

Block 265, locsExS: This block provides an exit for 
the user to perform any other header checks he may 
want. 

Block 266: The label mask is tested, the tape is back- 
spaced, and a new label is set up if specified. 

Block 267, iocsEx4: This block provides an exit for 
the user to add label information if he wishes. 

Block 268: The new label is written and the label 
statistics are typed. 

Block 269: A user's exit is provided to write other 
labels if he desires. 

Block 270, iocsfldn: The file density is set according 
to the control digit of the file's tdensity in the dtf. 

Block 271: This block represents a nop operation that 
is initialized by the initialization and assignment sec- 
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tion of the checkpoint routine. The instruction is altered 
into a branch to iocscpeor where a decision to take a 
checkpoint is made. 

Block 272, iocsoPNSw2: A return to the open routine 
is made if the eor routine was entered during an open 
operation. 

Block 273: A test is made to determine if the file is 
input or output to enable a return to the proper place 
in the condition code routine. 

Open Routine 

An open operation activates those files named in the 
operand of the open macro-instruction, by supplying 
the schedulers with the addresses necessary for the run- 
ning of the program. Following the blx in the macro, 
one branch containing the address of the dtf is gener- 
ated for each file. A nop immediately follows the last 
branch instruction. 

Another important function of the open routine is 
to supply priority branch addresses for the file sched- 
ulers. These addresses are determined by the priority 
field in the dtf. All files with a priority of zero use the 
common priority branch address at word 150. This 
address will branch to iocspzcom where a routine de- 
termines the specific file scheduler to be used. (For 
more detail see block 281. ) The manner of initialization 
of files depends on fileform and the number of areas 
for that file. 

The open fliow charts are shown in Figures 9a and 9b. 

Block 275: This block recognizes the nop after the 
last DTF address hsted in the macro, and branches to 
block 278 with a bxm. Blocks 275, 276, and 277 form a 
loop to process each dtf in sequence, placing a 3 in the 
ACTIVITY of the DTF for each file specified in the open 
macro. 

Block 276: A 3 from accumulator 1 is placed into the 
ACTIVITY field for all files to be opened. 

Block 277: This block advances the operation to the 
location of the next dtf address in the open macro. This 
is the address of the next branch instruction. 

Block 278: The nop instruction after the last word 
of the final dtf in storage is recognized by a bmI. This 
indicates that the scheduling operation for all files to 
be opened have been initialized except for alignment 
of the pending switch addresses (priority). The bmI 
is made to block 290 (iocsisort) to sort the pending 
switches in the order of their priority for each channel. 

Block 279: The activity code of the first and suc- 
ceeding dtf's in storage is compared to 3. If the com- 
parison is low, the file is not to be opened, and a 
branch is made to block 280. 



Block 280: The operating address of block 279 is 
stepped by 9 (number of words per dtf) to advance 
the operation to the next dtf in storage. 

Block 281: This block sets the file scheduler address 
into the priority branch address, to prepare the file 
for interrupt operation. The priority in the file's dtf 
will determine the priority branch address to be used; 
i.e., a file with a priority of 1 wiU use word 151. If the 
priority of an opened file is zero, the address of 
iocspzcom (located in the condition code routine) is 
placed into word 150. This routine (iocspzcom) com- 
pares positions 2-5 of the initial status word ( originat- 
ing tape operation address H- 1 ) to that of the pending 
and availability switch. This is done because the tape 
operation is located, in the scheduler, between the 
pending and availability switches. When the initial 
status word address is higher than the pending switch 
address and lower than the availability switch address, 
a branch is executed to the drdw address -1- 1 for this 
file. This address will be the location for the condition 
code test for this file in its file scheduler. 

Block 282: This operation is located in the eor rou- 
tine and sets index word 97 with the address of the file's 
dtf and, by checking the label masks, sets up the user's 
exits to enable a branch into "other than normal" label 
operations. 

Block 283: A branch is made back to the open rou- 
tine to perform rewind procedures according to the 
dtp's openproc rather than the rdwprocd used for the 
EOR routine. 

Block 284: This block shows a return to the eor rou- 
tine for header label processing (explained in eor 
routine). After label procedures are completed a 
branch is made back to the open routine. 

Block 285, iocsopeor: The error fields in the dtf are 
zeroed and all necessary channel scheduler addresses 
are placed into the file scheduler for this file. To accom- 
modate all files on a channel, returns to the file sched- 
ulers from the channel schedulers will be made via 
index words loaded by a blx. Between an open and the 
next close for a given file, the branches from the file 
scheduler to the channel scheduler will be relatively 
unchanged; therefore, these addresses may be placed 
into the file scheduler. They are: 

Exit to iTESTS (in comments) which makes a blx to 
the first instruction of the channel scheduler. 

Branches to the bypass switch. 

iocssentxx, restored by dumping the previous identi- 
cal instruction on it. 

Exit to ISTAHT (in comments) which makes a blx to 
the channel scheduler to turn the cross switch on. 

Exit to iforce (in comments) which makes a blx to 
the channel scheduler force switch. 
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Pending switch on instruction iocsavswxx-2, which is 
restored. 

Block 286: The pending and availability subswitches 
in the file scheduler are initialized and the tape in- 
structions are set with their proper operation code 
and address. This block will also prepare the bdw's, 
INDXWEDA, and indxwrdb, for operation during the first 
PUT or GET and read or write operation. These opera- 
tions are: 

Set the dtf's sebfohm4 to 1 on form 1, 2 and 3 rec- 
ords. Calculate the number of sections per block on 
form 3 records. Zero the availability counter, turn on 
the pending switch, and set the pending counter to the 
number of areas minus 1 for input files. Zero the pend- 
ing counter and set the availability counter to the num- 
ber of areas for output files. 

Check for single area processing; if so, bypass in- 
structions dealing with subswitches (i.e., directly to 
pending-switch off instruction). If multiple-area proc- 
essing is used: 

1. Turn first pending and availability subswitch off. 

2. Turn second availability subswitch off. 

3. Turn second pending subswitch off for all files 
except form 3, input. 

4. Turn second pending subswitch off for form 3, 
input files. 

5. For all files, turn the pending switch off and the 
availability switch on. 

6. Turn the availability switch back off for input 
files. 

Set tape operation code and unit into the file sched- 
uler's tape read or write instructions in all file sched- 
ulers, also the tape instruction address (row address) 
for form 1, 2 and 4 files, and form 3 input files. 

Restore the file scheduler exit address, since it may 
have been altered if the last operation had been a 
condition code 3-7 operation. Make all bdw signs plus 
on form 1, 2, and 4 files. Make the last rdw of each area 
minus for input files. 

Set up the area control and make the bdw minus for 
form 3 input files and set up the area control and write 
control for form 3 output files. 

Set up iNDXVTHDA and indxwrdb for input files to 
prepare them for the first get. Set up indxweda and 
iNDXWBJDB for output filss. Make the file active and zero 
the BLOCKCNT for the file by setting 10000 into posi- 
tions 5-9 of word 1 in the dtf. 

Blocks 290 through 304: iocsisort sets up the order 
in which the pending switches of the file schedulers 
are tested on an interrupt when no file is forced. Its 
operation is described for each of blocks 290-304. 

Block 290: The address of the second word of the 
first dtf is set into locsiXF with the address of the nop 



after the last dtf. This index word holds the address of 
the DTF being operated on. The address of the last 
channel is set to make the force switch address and the 
bypass switch entry address available. The highest 
channel number, incremented by 1, is placed into 
accumulator 2. 

Block 291, iocsad: The channel number in accumula- 
tor 2 is decreased by 1. Also a bz2 is made to the in- 
struction after the open macro in the main program 
when accumulator 2 becomes zero. This branch is 
performed after the last channel has been completed. 

Block 292; This block will subtract 35 (number of 
words per channel scheduler) from the channel oper- 
ating address (address of the bypass entry) in X98, 
and zero the priority test in accumulator 1. For the 
first operation for each channel, the test number will 
be incremented to 1 (highest priority). 

Block 293: locsixc is reset to the start and finish 
addresses for stepping the dtf's, and the priority test 
(accumulator 1) is incremented by 1. 

Block 294: The operation advances to the next dtf 
in storage by increasing iocsixg by nine (number of 
of words per dtf) . 

Block 295: The working dtf's pbiority is compared 
to that in accumulator 1. If they are equal, a be is made 
to block 296. 

Block 296, lOCSAC: The dtf's activity is tested and, 
if inactive, a bl is made to block 301. 

Block 297: The fchannel in the dtf is tested to 
determine if this file is on the working channel 
(accumulator 2 ). If so, a be is made to block 298. 

Blocks 298, 299 and 300: These blocks can be proc- 
essed only when files meet the proper specifications. 
They must be in the proper channel (block 297), and 
must have been activated (block 296). The sorting is 
done by block 295, allowing operation on the files in 
the order of their priority. 

Block 298: This operation consists of three instruc- 
tions. They are: 

XL 99,9998+ IOCSIXG 

za3 0(2,5)+X99 

std3 0(6,9)+X97 

These instructions place the pending switch address 
of this file into the location specified by the indexing 
portion of index word 97. The first time blocks 298, 
299, and 300 are used for a given channel, index word 
97 contains the address of the channel force-switch off 
address (entry to the pending switches on interrupt 
with no force operation ) . During later passes through 
blocks 298, 299 and 300, word 97 contains the address 
of the pending switch of the previous pass (next higher 
priority for the channel ) . 

Block 299: The instruction std3 97(2,5) alters the 
indexing portion of the index word of the third instruc- 
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tion in block 298. This will change the force switch off 
address to that of the highest priority file's pending 
switch. Index word 97, when it is used next, then holds 
the address of the pending switch for the last file 
operated on (next higher priority) for this channel. 

Block 300: This operation consists of two instruc- 
tions. They are: 

za3 98(2,5) 

std3 0(6,9)+X97 

These instructions place the address of the channel 
bypass-switch entry into the pending switch of the file 
being handled. If a file of lower priority on this 
channel is handled next (by blocks 298, 299, and 300), 
the channel bypass-switch entry address will be over- 
laid by the pending switch address of the file of lower 
priority. If no other files are handled, the address of 
the channel bypass switch entry will remain in the 
lowest priority pending switch (last file handled), 
providing the linkage from the file schedulers back to 
the channel scheduler if no operations are pending. 

Block 301: The dtf is tested to determine if it is the 
highest one in storage and, if not, a Bcx is made to 
block 294 so that all dtf's may be tested for this 
priority. 

Block 302: A bzI is made to block 291 if the priority 
test number equals zero by exit fb. 

Block 303: The priority test number is compared to 
9. If equal, a be is made to block 304. 

Block 304: The priority test number is set to minus 1 
so that when incremented by block 293 it will become 
zero. This is the priority lower than 9. A branch is then 
made to block 293 to check for the dtp's of zero priority. 



End and Close Routine 

The END and close macros use the same routine with 
the exception of a few instructions, close performs 
deactivation procedures on those files that are named 
in the operand of the close macro-instruction. A se- 
quence of machine instructions is generated containing 
a BLX to iocsiclose, followed by one or more branch 
instructions, one for each file to be closed. The address 
portion of each branch instruction contains the loca- 
tion of the DTF entry containing the activity field for 
that file. A nop immediately follows the last branch 
instruction. 

end closes all files that have been previously 
opened, end has the option of returning to a waiting 
loop located at iocsejloop after completion, so that 
SPOOL operations may continue after end-of-job occurs. 

This section describes the end and close operation 
as shown in the flow chart in Figure 10. 



Block 325, iocsiend: The blx in the end macro enters 
the routine at this point. The activity code for open (1) 
is placed into accumulator 1. The digit in the accumu- 
lator becomes the compare-digit (block 331) to deter- 
mine if a file is to be closed. 

Block 326, iocsiclose: The activity code (4) for 
files to be closed, as a result of a close macro, is placed 
into accumulator 1. 

Bhck 327: The nop, located after the last dtf entry 
listed in the close macro, is recognized by a bxm. 

Block 328: A stdI operation is used to store the 4 into 
the ACTIVITY in the dtf for the file listed in the close 
macro. The address of the dtf location in the macro is 
incremented by 1. This steps the operation to the next 
DTF location, or the nop if the last dtf has been proc- 
essed by this loop ( blocks 326, 327, and 328 ) . 

Block 329: The character from accumulator 1 (placed 
there in block 325 or 326 ) is stored into the compare 
instruction (decision) of block 331. 

Block 330: The nop instruction after the last word of 
the final dtf in storage is recognized by a bmI. This in- 
dicates that the close or end operation is completed, 
and control returns to the main program. 

Block 331: For an end macro, a 1 is compared with 
the activity code of each dtf. A branch is made on an 
equal comparison to close procedures. For a close 
macro, a 4 is compared with the activity code of each 
dtf. a branch is made on an equal comparison to close 
procedures. 

Block 332: The operating address is stepped by 9 
(number of words per dtf) to advance to test the 
next DTF in storage. 

Block 333: The file being closed is tested for type 
(input or output). If it is output, a branch is made to 
the condition code routine (block 334). 

Block 334, lOCSiPSLO: A loop is entered in the condi- 
tion code routine to delay operation until output oper- 
ations are completed for this file. The exit from the 
loop will be made after the pending switch has been 
turned off. 

Block 335, iocsceback: A test is made to determine 
if an incomplete block remains for this file. If there is 
none, a branch is made to block 337. 

Block 336: The short block is written on the output 
file. 

Block 337, iocseok: A branch is made to the end-of- 
reel routine to perform trailer operations for this file. 

Block 338, lOCSiECOV: The file is deactivated by plac- 
ing a zero in the activity field of the dtf for this file. 

Block 339: The tape is rewound, if specified by the 
DTF, and a branch is made to block 332 to operate on 
the next file. 
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Checkpoint and Restart Routines 

The checkpoint and restart routines are beneficial for 
time-consuming programs. Their function is to make 
periodic records from which all machine conditions 
can be restored to their present status at a future time. 
This is advantageous if it should be necessary to stop 
the program before its completion. It also allows com- 
pletion of the program if an error should occur, such 
as might be indicated by a block count or hash total 
discrepancy. Under these circumstances, by using the 
last good checkpoint, it is unnecessary to rerun the 
portions of the program which had been correctly proc- 
essed. Many minutes or even hours of system time 
could be saved in this manner. 

The checkpoint and restart routine consists of the 
following components: 

chptI 

This routine is produced on assembly, as a result of 
the Dices entry chpt. It is composed of three sections: 

1. Assignment and initialization (iocsbsav): This 
section prepares the checkpoint routine for its 
specified operation, prepares the checkpoint tape, 
and writes the restart routine on the checkpoint 
tape. It is then overlaid in storage by other rou- 
tines. 

2. Checkpoint routine (iocschpt): This routine 
writes the checkpoint records. 

3. Restart routine: This routine is read from the 
checkpoint tape during a restart. It checks the 
header labels on tapes, positions the tapes accord- 
ing to the block count in the appropriate dtp's, 
and restores the machine conditions and storage 
to what they were at the time the checkpoint was 
taken. 

DCHPT 

This is a data entry of one word and contains infor- 
mation which chptI uses in its operations. 

CHPT 

This is a macro-instruction which is used by the pro- 
grammer to take checkpoints when he desires. 

RSTRT 

This is a macro that initiates the restart procedure. 
It is brought into storage before a restart or remains 
in storage during the running of the program. Linkage 
is made to this routine to begin a restart. The routine 
will read the restart program from the checkpoint tape 
so that the restart may be made. 



The format of the checkpoint record is: 

Word 1 = bcHPT 

Word 2= -l-cuLDOOOnnn 

C = Channel for checkpoint tape 

U = Tape unit for checkpoint tape 

L = Label code 

D = Density code 
nnn = Checkpoint number 
Word 3 = Latch and mode settings 
RDw's of storage 
dtp's 
Storage 

Figure 11 is the flow chart for checkpoint and restart 
routines. 

Block 351, locsRSAV: The checkpoint and restart 
routines are modified at object time according to the 
specifications in the dchpt entry. 

Block 352: Label procedures are performed for the 
checkpoint. If the checkpoint tape is also an output 
tape (shared), the normal eob routine is used for the 
label procedures. The open exits in the eor routine are 
modified so that returns can be made to the restart 
routine. The dtf of the shared file is used in the eor 
routine in performing the label checking (retention 
cycle) and the new label is written. The dtp's open- 
proc and labelinf are zeroed to prevent moving this 
tape if its file were to be opened. Control then passes 
to write the restart record (block 353). If the check- 
point tape has no output records on it, the assignment 
routine rewinds the tape and, if labels are specified, 
reads the label. A branch is made to the eor routine to 
test the retention cycle. After the retention cycle test, 
a return is then made to the restart routine via locsExS. 
(See Figure 8c.) The tape serial, file serial, and crea- 
tion date of word 109 are set into the new checkpoint 
label, and the label is written on the checkpoint tape. 
Control then passes to block 353 to write out the 
restart program. 

Block 353: The restart program is written on the 
checkpoint tape and a return is made to continue with 
the main program. 

Block 355: This is the first of two machine instruc- 
tions generated by the chpt macro-instruction. It pro- 
vides an entry to the checkpoint routine and prepares 
for the return by loading locsixG with the instruction 
counter -1-1. 

Block 356, locscPEOE: This operation will be initial- 
ized by lOCSESAV ( block 351 ) according to the freq in 
the dchpt entry. This entry (freq) determines if a 
checkpoint is to be taken before processing of input, 
output, or both input and output reels or whether it 
is taken only by a chpt macro. These instructions also 
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prevent taking a checkpoint while processing labels 
during an open. 

Block 357, locscHPT: The checkpoint operation is de- 
layed by testing the free switches on both channels. 
Looping and testing occurs until both free switches 
are on insuring that all pending tape file operations 
have been completed. 

Block 358: Accumulators 2 and 3 are saved by stor- 
ing them in the block-count error message. They will 
be restored before returning to the main program. 

Block 359, locscpiNT: An interrupt is forced by allow- 
ing priority, turning on the tape 10 latch, and waiting 
for it to cause an interrupt. This allows the latch and 
mode settings (word 100 after the interrupt) to be 
stored into a holding area ( iocscpcnt + 1 ) . 

Blocks 360, 361, iocscpto: The checkpoint record is 
written on the checkpoint tape and checked for error 
during writing. If an error is detected, the tape is back- 
spaced and skipped, and the record is rewritten. Five 
attempts can be made before an error halt occurs. If 
EOF occurs on the checkpoint tape, a halt is made to 
allow changing the reel. 

Block 362: Accumulators 2 and 3 are replaced with 
the proper information from iocsbcerms -H 4 and 
iOCSBCERMS-l-2. Exit from this block will be a branch 
to + iocsiXG. This returns control to the chpt macro 
or the end-of-reel routine (routine from which check- 
point had been taken ) . 

Block 363: The priority mask is set to allow priority 
interrupt and control is passed to the next instruction in 
the main program. 

Block 365, restart: The rstart macro is initialized 
by placing the channel and unit from word 50 into the 
tape operations. Word 50 is manually stored from the 
keyboard at the beginning of the restart operation. 
This information is typed when the checkpoint is taken. 

Blocks 366, 367, readrestht: The label (if any) is 
processed and the restart program is read into storage. 
It is tested for error and if an error occurred, the tape 
is backspaced, reread, and tested again. Nine retries 
are attempted before a halt occurs. The same routine 
is used for a label error. Control is then passed to the 
restart routine. 

Block 368, iocsrstrt: The first 204 words of the 
checkpoint record are read into storage and checked 
for a CLR. If the first word of the record is not bcHPT, 
the next record is read into storage. When a record 
whose first word is bcHPT is detected, positions 5 to 9 
of the second word in the record are compared to the 



checkpoint number. This number had been keyed into 
word 50 at restart and stored in accumulator 3 by the 
RSTRT macro. If positions 5 to 9 of the stored checkpoint 
indicator are higher than those of the record, a bh is 
made to read again. If it is equal, a be is made to pro- 
ceed with the restart operation at block 369. If neither 
of the previous conditions is met, the tape position is 
past the proper checkpoint record. When this occurs, a 
halt is made. If the start key is depressed, a branch is 
made to the load program at 0308 so that the restart 
may be attempted again. 

Block 369, locsRHWLP: The checkpoint tape is back- 
spaced so that the next read operation can restore stor- 
age. All other active files have their associated tapes 
rewound. These operations are accomplished by exam- 
ining the dtp's for activity and, if active, using the dtf 
channel and unit to alter the rewind and associated in- 
structions for the indicated tape unit. After the last dtf 
has been tested, a branch is made to the label routine 
at iocsrlbck. 

Block 370, IOCSRLBCK: Using information from the 
dtp's, labels are processed on all active tapes except 
for the checkpoint tape. All dtf's are examined. After 
the last DTP is tested, a branch is made to the tape 
positioning routine at iocsrpos. 

Block 371, iocsrpos: The tapes are positioned in two 
sequences of operation. The first sequence positions 
channel 2 tapes, and the second positions those on 
channel 1. The dtp's are examined for activity and 
channel. If they are active and on the proper channel, 
the tape for the given file is positioned according to 
the block count in the dtp. All dtp's are tested and 
their corresponding tapes are moved to the same posi- 
tion they had when the checkpoint was taken. The 
checkpoint tape is not moved, as it will be in its proper 
position after storage has been restored by reading 
this tape. 

Block 372: The sign change and mode settings are 
restored in word 100 during a forced interrupt, setting 
the conditions into the machine. If spool is specified, 
the spool switches are saved before storage is restored. 
A read is initiated on the original checkpoint rdw's 
to restore storage. Control then passes to block 362, 
where accumulators 2 and 3 are restored. A branch is 
made to + iocsixg, returning control to the pc instruc- 
tion in the chpt macro ( or the eor routine ) and then 
to the remainder of the main program. At this point, 
storage and all tape units are in the same condition as 
if this checkpoint had just been made. 
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BSP, RWD, WSM, and WTM Macros 

During normal processing, it is occasionally necessary 
for the main program to request the following input- 
output operations on tape units under the control of 

IOCS. 



MACRO NAME 


OPERATION 


BSP 


Backspace 


RWD 


Rewind 


WSM 


Write segment mark 


WTM 


Write tape mark 




MACRO FORMAT 


Operation 


Operand 


BLX 


IOCSIXG,IOCSLMSR 


DC 





+ operation code ( 0> 1 ) 

+ number of operations ( 2, 5 ) 
+ DTF address for file ( 6, 9 ) 
iNCL lmsrI 

Since the conditions of these tape units are unknown 
to the main program, a special iocs subroutine is nec- 
essary to perform the operations requested by the 
macros. The subroutine positions tapes according to 
the parameters of the macros and performs the re- 
quested number of operations. 

Initial positioning of input tapes is required to back- 
space the tape over unprocessed records before proc- 
essing the macros listed above. 

The following description of the flow chart, Figure 
12, explains the operations to process the bsp, rwd, wsm 
and WTM macros. 

Block 375, iocslmsr; This block represents the be- 
ginning of the subroutine to process bsp, rwd, wsm, 
and WTM operations. It is entered by a blx from one of 
the above macros, or from iocsfeohi during a feorn 
(force end of reel, input) operation. The free switches 
are tested until both channels are free, making certain 
that all pending tape operations have been completed. 
The block also initializes the subroutine, using infor- 
mation ( channel number, tape unit number, etc. ) from 
the DC in the macro. 

Block 376: A test is made to determine if the tape 
unit is input or output. If it is output, a branch is made 
to block 382 to bypass input operations. 

Block 377: For input files, the pending counter is 
increased and the block count decreased, by the num- 
ber of areas indicated by the availability counter, to 
correct the counters for tape positioning that may be 
necessary. 

Block 378: A test is made of the availability switch. 
If it is oflF, a branch is made to block 380, indicating 
that the tape has been positioned correctly. 



Block 379, lOCSLMHLB: A backspace operation is per- 
formed. The scheduler for this file is then entered to 
make the next area available and decrement the avail- 
ability counter. If the counter becomes zero, the avail- 
ability switch is turned ofiF. A branch is then made back 
to block 378 to retest the availability switch. 

Block 380: The number of operations to be done 
(macro-instruction parameter) is placed into accumu- 
lator 1 to keep the operation count. 

Block 381: A five, indicating the number of retries 
on an error, is placed into index word 99. This allows a 
BIX on 99 to perform five retries before halting. 

Block 382, lOCSLMTPO: The tape operation is per- 
formed. This instruction was initialized with channel 
number, tape unit number and operation code by 
block 375. 

Block 383: The operation type is tested. A rewind 
operation branches to block 384. A backspace opera- 
tion branches to block 385. A write segment mark or 
write tape mark operation continues processing in 
block 386. 

Block 384, locsLMRWD: The block count is zeroed to 
make it agree with tape position at load point, after 
the rewind is completed. A return is then made to the 
instruction after the rwd macro in the main program. 

Block 385, locsLMBSP: The block count is reduced by 
one to make it agree with the new tape position. A 
branch is then made to block 387 to test for completion. 

Block 386: A ready loop is entered to allow comple- 
tion of the tape operation. When the channel be- 
comes free, the condition code is tested for error. If 
an error has occurred, control passes to block 388 to 
attempt correction. If no error, processing continues to 
block 387. 

Block 387: Accumulator 1 is decremented by one and 
a Bzl is performed. If the branch is made, the required 
number of operations are completed and a return is 
made to the instruction after the macro, in the main 
program. 

Block 388, iocslmer: The tape is backspaced and a 
skip operation is performed to skip over a possible bad 
area of tape. 

Block 389: A bix is made on index word 99. The non- 
indexing portion was set to 5 by block 381. A branch 
on the BIX returns control to block 382 to retry the 
operation. 

Block 390: After five retries an error condition still 
exists. This block represents a hp to notify the oper- 
ator of this situation. A start at this point resets the 
retry count and repeats the operation. 



24 



RDSF and RDSB Macros 



RDUN Macro 



The RDSF (read segment mark forward) and rdsb 
(read segment mark backward) macros space over 
records through a given number of segment marks 
defined in the operand of the macro. A subroutine 
(lmsr2) is included by either macro to perform the 
tape positioning. The macros have the following 
format: 
Operation Operand 



BLX 
DC 



lOCSIXG, lOCSRSF 



+ operation code ( 0, 1 ) 

+ number of operations ( 2, 5 ) 
+ DTE address for file ( 6, 9 ) 
iNCL lmsr2 

The operation for the rdsf or rdsb macros is given 
in Figure 13. 

Block 400, iocsrsf: A loop is entered that tests the 
free swatches of both channels. This loops and tests 
until both channels are free. The routine is then initial- 
ized, using information (channel, unit, etc.) from the 
DC generated by the rdsf or rdsb macro-instruction. 

Block 401, locsLMSTEF: A test is made to determine if 
the file is input or output. For output files, a branch 
is made to iocslmsgo (block 405), bypassing input 
operations. 

Block 402: The file scheduler for this file is condi- 
tioned by increasing the pending counter and decreas- 
ing the block count, by the number of areas available. 

Block 403: A test is made of the availabihty switch. 
If it is oflE, control passes to iocslmsgo (block 405). 
This indicates that the tape has been positioned prop- 
erly in preparation for the tape operation indicated by 
the macro (rdsf or rdsb). 

Block 404, iocslmsrb: The tape is backspaced and 
the file scheduler for this file is entered. In the sched- 
uler, a new area is made available, the availability 
counter is decremented by 1, and the availability 
switch is turned off when its associated counter be- 
comes zero. A return is made to block 403 to retest the 
availability switch. 

Block 405, iocslmsgo: The required tape operation 
is performed. A ready loop is then entered to allow 
completion of the operation before continuation of 
processing. 

Block 406: The condition code is tested for an error. 
If an error occurred, control passes to block 407. 

Block 407: A message is typed, indicating that the 
error occurred. A hp is then performed, allowing the 
operator to take corrective action. 

Block 408: A PC operation is performed to allow 
interrupt and a return is made to the main program to 
continue operation. 



This section describes operation for the rdlin (read 
label, input) macro, given in Figure 14. This macro is 
used to update the label record in the label dc for input 
files with new label data from label cards (columns 8 
through 40) read from the card reader. One label 
card updates one label dc. 

Block 411, locsRDLiN: The label card is read into 
storage. If an error or eof condition occurs, an error 
message is typed, followed by a halt (block 417) to 
allow the operator to correct the card. 

Block 412: During the running of programs using 
IOCS with tape labels, storage location 0109 must con- 
tain the current date. This date will be in the form 
-|-yydddO00OO, where yy is the tens and units positions 
of the year and ddd is the number of the day within the 
year. The date in word 0109 is compared to the cur- 
rent date in the label card (word 1, positions 0-4). 
If they are not equal, a branch is made to block 417 
to inform the operator of this condition. If they are 
equal, control is passed to block 413. 

Block 413: The channel and unit from the label 
card (word 1, positions 5-6) are placed into accumu- 
lator 1. 

Block 414, iocslasmod; A termination card must 
follow the last label card into the card reader. This 
card will have 00 punched into the channel-unit 
colimins. Block 414 will recognize this "end" card with 
a Bzl and return control to the main program. 

Block 415: Blocks 415, 416, 418, and 419 form a 
processing loop to compare the channel and unit num- 
ber of the label card with those in the dtf's (word 1, 
positions 0-1). Block 415 places the channel and unit 
number of the dtf being tested into accumulator 1. 
The address of the first dtf is obtained by addressing 
the symbol iocsftblOI. The remaining dtf's are tested 
by increasing the testing address by 9 (number of 
words per dtf ) . If the proper dtf is not found, a mes- 
sage is typed. 

Block 416: Recognition of the nop after the last dtf 
in storage is accomplished by a bmI. If no branch is 
made, the dtf is tested by block 418. 

Block 417: The message "cH dr err" (channel drive 
error) is typed, indicating that the channel and tape 
unit number in the label card should be checked by 
the operator. A halt occmrs to allow for correction 
and rerun. 

Block 418: The channel and unit number of the dtf 
under test is compared to that in the label card record. 
If they are equal, control is passed to block 420 for 
processing. 
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Block 419: The address of the dtf under test is 
incremented by 9 (number of words per dtf), to alter 
the testing address to that of the next dtf. 

Block 420: The number of exit addresses in the label 
DC are counted, using information in the label mask. 
This number (number of words containing exit ad- 
dresses) is added to labelinf (word 7, positions 6-9 
of the dtf) for this file. The result will be the address 
for the first word of the label record in the label dc. 

Block 421: The new label data words of the card 
are transferred to the label record of the label dc, 
one word at a time. If any word is zero, no change in 
the original data is made for that word. When all 
changes are completed, control is passed to block 411 
to read the next card. 



Df OR Macro 

The macro deor ( delay end of reel ) is used to prevent 
normal end-of-reel procedures from occurring on an 
output file. Records may then be written past the end- 
of-reel reflector. After the desired number of records 
have been written beyond the reflector, end-of-reel 
can be forced using the feob ( force end of reel ) macro. 
End-of-reel recognition to the main program is given 
by turning on the electronic switch named in the oper- 
and of the deor macro. This section describes the oper- 
ation for the deor macro as shown in the flow chart, 
Figure 15. 

Block 425: The electronic switch assigned for the 
deor macro is turned off and its switch code number is 
placed into the file scheduler's drdw, positions 0-1. 
Electronic switches are coded from through 29. 
This drdw is the first word of the scheduler and con- 
tains the location of the pending and availability 
switches in positions 2-9. 

Block 426, iocsideoh: The branch address of the 
scheduler exit used when the condition code is not 
equal to 2 (other than correct length record), is altered 
to that of the deor subroutine, iocsdeor. 

Block 427, iocsdeor; This block is entered from the 
file scheduler when the condition-code comparison to 
2 is unequal. The condition code is compared, in this 
block, to 5 (eor). If the comparison is equal, control 
passes to block 428. If it is unequal, a branch is made 
to iocsirtain to take necessary action for the abnormal 
condition of the previous tape operation. 

Block 428: The routine is initialized by placing the 
electronic switch number and the channel and tape 
unit into their respective operations to make possible 
the processing of block 429. 



Block 429: The end-of-file indicator is turned off. 
The electronic switch that was allocated to the deor 
operation is turned on. This operation informs the 
main program that end of reel was reached. 

Block 430: The condition code is altered to 2. A 
branch is then made to the scheduler to complete the 
operation as if it were normal. 



FEORN Macro 

The force end of reel (input) macro is used to start 
an end-of-reel operation for an input file at any desired 
time. The feorn operation must be preceded by a rlse 
macro to cancel any partially used area. During the 
processing of the feorn macro, end-of-reel procedures 
are completed, with the exception of trailer label 
reading and testing, and user's end-of-file procedures. 
This section describes the operation of the feorn 
macro as shown in the flow chart. Figure 16. 

Block 440, locsFEORi: The lmsr (little macro sub- 
routine ) is included by the feorn macro, and a portion 
of this routine is used to condition the file scheduler. 
Block 440 sets the address of the entry iocsforce into 
the 6-to-9 portion of the be (availability switch off 
branch ) in the lmsr routine.This provides a return to 
the feorn subroutine after processing the file sched- 
uler. A branch is then made to iocslmsr. 

Block 441, iocslmsr: This routine is used primarily 
to determine the number of available areas in order 
to set up the file's index words, so that the next get 
( if any ) causes a read into the proper area. When the 
availability switch is off, a be will branch to iocsforce 
to resume forcing the eor condition. 

Block 442, iocsforce: A test is made of the second 
word in the eor routine to check for labels. This word 
in eorI (diocs entry) is different from that in the 
eor2 routine. Since no labels may be used with eor2, 
recognition of eor2 will cause a branch around the 
label bypass alterations ( block 443 ) to block 444. 

Block 443: The bcx instructions in the eor routine 
located at iocstef-I-5 and iocstef-|-9 are altered to 
branch instructions. These branches bypass trailer 
reading and testing operations. 

Block 444: The stdI operation in the end-of-reel rou- 
tine that places the user's exit address for end of file is 
altered to make it a branch to iocseofex-|-2. This 
effectively bypasses the end-of-file exit during the end- 
of-reel procedure. 

Block 445: An exit is placed into the eor routine at 
iocsoPNSw2-|-4 to effect a return to this subroutine 
(feohn) after eor procedures are completed. 
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Block 446, iocseor: The eoe routine is entered at 
lOCSEOE. This routine rewinds the tape as specified by 
RWDPROC of the DTF. If an alternate tape is specified, 
the DTF tape addresses will be interchanged and the 
flip-flop message typed. If labels are specified, the 
header on the new tape will be read and tested. 

Block 447, locsRTF: The second word of the eor 
routine (iocseor+1) is tested for content. This word 
in the eorI (diocs entry) routine is different from that 
in the eor2 routine. Alterations were made to bypass 
trailer operations in the eoeI only. If eoh2 is recog- 
nized a branch is made to block 449 bypassing the res- 
toration procedures for eohI. 

Block 448: The branch instructions bypassing trailer 
reading and checking in eorI, altered by block 443, 
are restored to their original condition (bcx). 

Block 449: The instructions common to both eoeI 
and eor2 are restored to normal. Control is then passed 
to the main program. 



FEOR Macro 

The macro feor ( force end of reel, output ) is used to 
start end-of-reel procedures on an output file at any 
given time. It is unnecessary to perform a rlse opera- 
tion before the feor macro, as the feor routine uses 
the CLOSE routine to write any incomplete block of 
records. End-of-reel procedures are performed to write 
a trailer ( if specified ) , interchange tapes per dtf, and 
perform header reading and testing as specified. The 
FEOR operation is shown on the flow chart. Figure 17. 

Block 450, locsFEORT: The close routine is initial- 
ized by altering the instruction that turns on the close 
exit in the end-of-reel routine, insuring that the exit 
remains a nop. An exit that returns control to the feor 
subroutine is placed into the end-of-reel routine be- 
yond the programming for trailer processing. The 
address of the dtf for the file is stored into the word 
after the blx to iocsiclose. The blx and the following 
two words simulate a close macro to close one file. 
Entrance is then made to the close routine at 
iocsiclose. 

Block 451, iocsiclose: Normal iocs close procedures 
are performed for the file with the usual output file 
exit to the eor routine. 

Block 452: Normal iocs trailer procedures are per- 
formed for the file. 

Block 453, iocseor: The tape is rewound as specified 
by RWDPROC in the dtf for the file. If an alternate tape 
is specified, the dtf tape addresses will be interchanged 
and the flip-flop message typed. 



Block 454, locsLOPRO: If labels are specified, the 
header on the new tape is read and tested. A return is 
made from the stored exit at iocsopnsw2+4 to the 
FEOR subroutine. 

Block 455, lOCSFHET: Restoration is made of the 
altered instructions in the close and end-of-reel routine. 
A return is then made to the main program after the 
FEOR macro. 



Unit Record Card Files 

This section contains an example of the machine in- 
structions produced by Autocoder using iocs, whenever 
an input card file is described by a due entry. The cod- 
ing produced by a get macro for a card file, and the 
row's for an input area of the card file are shown in 
Figure 18. A brief description of the coding follows. 

When the blx, produced as a result of the CET-card 
macro-instruction, is executed, the program goes to the 
routine produced by the duf entry on assembly. Entry 
into the read routine is at location iocsugetI. The index 
word specified in the fourth item in the duf entry is 
loaded with the location of the row's for the card input 
area (da entry, inpt label). The index-word sign is set 
to plus, since the record may have one rdw ( last rdw 
is always minus ) . 

A card read is executed to the rdw list of the inpt, 
DA entry. If no end of file or error occurs, a branch to 
0+ locsixH is performed to return to the next sequential 
instruction in the user's program. 

If the GET macro was a get to work area, the entry 
is iocsugwaI and the sign of the return branch is set to 
minus, making it a nop. The address of the RS instruc- 
tion is set with the address plus 1 of the blx generated 
by the get. This is the location of the rdw for the to 
area in a get to macro. For a get to work area instruc- 
tion, the records are read into the input area and moved 
to the work area by the RS instruction. Return is then 
made to the user's program at the next sequential 
instruction. 

If an error occurs in reading, the input area is typed 
and the machine halts to allow correction of the error. 
The card, after it has been corrected, can be put back 
into the card reader, and reading can be resumed by 
pushing the start key. If an error routine address had 
been supplied by the duf entry, a branch to that 
address would occur after typing the message. 

An EOF results in a branch to the address of an end- 
of-file routine as specified in the duf entry. If no ad- 
dress for an end-of-file routine is given in the duf, the 
program branches to iocsejloop in iocs. 

An example of a due entry, with get and da associ- 
ated with it, is shown on the following page. 
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LABEL 


OPERATION 


OPERAND 


COMMENTS 


CARDFILEOl 


DUF 


CARDFILEOl, 1, 1, INPT, 28 SW3 




DUFl 




FILENAME, 1, SYNC, RDW, LXWORD, 
EOF ADD, ERRADD 


NO SPOOL 


ICX3SUGWA1 


MSM 


*+6 ENTRY FOR GET CARDFILE TO WA 




lOCSUGETl 


XL 


28 , INPT ENTRY FOR GET CARDFILE 






MSP 


28 




MACEOOOlll 


UR 


l.INPT 






B 


*+8 






B 


MACRO00112 






B 


O+IOCSECH 






MSP 


*-l 






ZAA 


(6,9)+IOCSIXH 






STDl 


*(6,9)+l 






RS 


28,0 






B 


1+IOCSIXH 






TYP 


INPT 






B 


*+l 






HP 









B 


MACROOOlll 




MACRO00112 


NOP 









B 


SW3 






B 


lOCSEJLOOP 




lOCSCRDWl 


EQU 


28, X 





GETCARD 

X* 

X GETCARD 



GET 



BLX 



USER'S PROGRAM 

CARDFILEOl 
GET CARDFILEOl 

lOCSIXH, lOCSUGETl 



Macro Inst, 
Produced by 
Autocoder 



X 



mPT 

FIELDl 
FIELDS 



DA 



2,RDW,0 
0,9 
150, 159 



Input Card Area 

for 

2 Cards 
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Flow Charts 



lOCSSCEDxx 
To 
AAain ( \« 
Program^— ^ 



To SPOOL 
Program 



Return to 
File Schedulei 
or Main Prog 




To Main 
Program 



To Main 
Program 



Figure 1. Correlation between iocs Routines 
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User's Program 



10261 



GET or PUT 
a Data 
Record 



T 



(027) 
Have All 
^Data Records irK ^ Ye 
^ the Area Been 
^ Used -^ 



6-*- 



(028) 



Process an Input 

or Output Data 

Record 



File Scheduler 



Channel Scheduler 



(029) 



Start Tape Read 




(031) 
/Is Another.^ 
<^lnput or Output>— !^ 
Area Available 



(034) 



Moke Area 
Available 



(032) 



Force Next Tape 

Op to Read or 

Write This File 



(033) 



Wait Until Input 

or Output Areo 

Available 



Figure 2. General Operation of Schedulers 
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User's Mciln Program 



jgsii 



Macro 

(GET, PUT, or 

PUTX) 



(052) 




Yes 



(053) 



(054) 



Set Return Address 
and Branch to 
Schedulers 



File and 

Channel 

Schedulers 



GET or 
PUT a File 



(055 ) 



Load Index Word 

With Address of 

Current RDW 



Get a File 

To an Area 

or Put a File (Area) 

in a File 



(056) 



PUTX 



O 



Move a Record 

to Designated 

Area 



(058) 



Load Index Word 

With Address of 

Current RDW 



J057) 



Load Index Word 

With Address of 

Current RDW 



(059) 



Exchange 
RDW's 



6 



6 



Continuation of User's Main Program Follows Generated Macros 



Figure 3. get, put, and putx Macros 
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o 



FILE SCHEDULER 
F'om Priorify Interrupt 
Branch Address or 




From Block 220 

Fig 7b 
(075) 

Yes 



(076) 



CHANNEL SCHEDULER 



(077) 



Exit to Cond Code Routine 
Fig 4 Figure 60.,^ 



Return From Cond ' ' 

Code Rtn, Fig 6a 



o 



From Preceding 
Pending Switch^ 




To Next Lower . From Lowest 



Pendinq Sw 



Pending Sw 



(081) 



Start Tape Op & 
Set Subwitch 
For Next Tape 
Operation 



(082) 



Deer Pending 
Ctr &Turn Pndg 
Switch Off If 
Counter = 



r 



Increment Avail 
Counter & Turn 
On Availability 
Switch 



(086) 



lOCSIGEN (088) 



'' (089) 



Turn Off Bypass 

Switch and 
Allow Priority 



(090) 



lOCSAVSWxx 
Modified 
Output Cond 
Code Rtn, Fig 6a 




Set Index Wd for New 
Area, SubswTtch for 
Next Area, Deer 
Avail Counter 



Return From 
Input Cond 
Code Rtn,Fig 6a 



f (095) 



Make Last RDW 
Plus, Turn Qif 
AvaUability Sw 
If Counter = 



Exit to 
Macro Fig 3 ' ' 



RefG?nto(09*) 



Return From 

Output Cond 

, , ^Code Rtn F ig 6a 



^ Macro Modified Input Co nd 

J ForlnputCond-^CodeRtnl 

Code^tn? Fig 6a 1 



Norm 



lOCSSENTxx 
Entrance in 
Normal Mode 



(100) 



From Fig 3 



NAake Last RDW 
Minus, Incr 
Pndg Ctr, Turn 
On Pndg Sw 




To SPOOL 



Program 
From SPOOL 



(078) Program 

To High Priority 
Pending Switch 



o 
o 
■o 



(084) 



Set Free 

Switch to 
Free (On) 



(083) 



Set Free 
Switch to 

Busy (OLf) 



(085) 



Off 




Turn On 
Force 
Switch 



t (105) 



Set Pndg Sw 
Address in 
Force Sw Branch 




(104) 



■* CCross Switch 



Fig 4 




(103) 



I On Bypass 
'itch and 
hibit Priority 



Figure 4. Channel and File Schedulers 



32 



RLSE Macro- 
InstrucHon 



Jl-MZi 



RLSE Macro 
Entered in 
User's Main 
Pf. 



(098) 



Make RDW 
Working ond 
Stop Addr 
Equal 



File 
Scheduler 



(080) 




Start Tape Oper- 
ition and Set Sub 
switch For Next 
Tape Op 



^ (082) 



Decrement 

Pending Ctr 

and Turn Off 

Pndg Sw if = 



(099) 



Modify 

File Sched 

for RLSE 



♦ no7^ 



Restore 

File Sched 

Linkages 
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Modify File 
Sched for Next 
GET or PUT 



Z 



Continuation of 
Main Program 



lOCSSENTxx 



(100) 
Tost 



RDW-,lncr 
Pending Ctr, 
Turn On Pndg Sw 



Channel 
Scheduler 



(083) 



Set Free 
Switch To 
Busy (Qif) 




Turn Qif 

Bypass Switch 

and Allow 

Priority 



(090) 




Turn 0£f 
Cross Switch 



(101) 



Turn On 
Cross 
Switch 




(103) 



I On 
; Switch 



Turn 

Bypass Switch 
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Priority 



Figure 5. else Macro 
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Prohibit 
Interrupt 




Short Length 
'DE ) Record Procd 
Fig 6b 



Long Length 
♦(DF ^ Record Procd 
RS6b 



End of Segment 
DG) Procedure 

Fig 6b 



End of Reel 
EA ) Routine 
Fig 8a 



Short Character 
^/^ ?N Length Record 
Procedure 
Fig 6b 



Figure 6a. Condition Code Routine 
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W; Fig 6a 
IOCSLLrT (145) 



(DJ) Fig 6a 
lOCSSCLR J (153) 



lOCSSLR 




Bring DTF 
SCLRPROCD 
to Ace 1 



Fig 6a 

(155) 



Modify the Rou- 
tlne& Modify 
the Scheduler 
for Return 



'i (154) 



BLX To 
lOCSPROC 



(156) 



Load XA Loc 1st 
RDW in Bli< Load 
XB Loc Last RDW 
Used 



(147) 



Fig 6b 



Fig 6b 



lOCSPROC 




(157) 



From File 
Scheduler 
lOCSSENTxx 

^''^^ To File 

Schedulei 



Restore the 
Routine and 
Entry (SLR) 



lOCSSENTxx 



lOCSEOS 



Unequal 
(150) 



Fig 6a 



(158) 



No 



(151) 



Type Msg 

For 

Condition 

Found 



Deer BIk Count 
and Modify 
the Routine 



(159) 




Modify 
lOCSIXG for 
Return BLX To 
lOCSPROC 




6 



(160) 



To File Scheduler 
Block 096, Fig 4 
or Block 160 



o 



From the 
lOCSPROC 
Routine 
Fig 6b 



Restore the 
Routine 
(EOS) 



o 



To GET Macro 
at BLX 



Figure 6b. Condition Code Routine 
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(cA) Fig 6a 
T (175) 



Modify Error 
Routine for 
this File 



lOCSERRRT 



lOCSEOUTPT 




Input 



(178) 



Type Error Sta- 
tistics and 
Reset Counters 



(186) 



BLX on 
*-^ 



Set Branch 
Around Skip 
(BIk 180) to 
NOP 



lOCSIXF 




Return on 
lOCSIXF 



Branch 



IOCS- 
RETRY 



Backspace 
Tape 



Set Search 
Limits 



I (189) 



Yes(B) 



ZA Loop for 
Validity 
Check 




(190) 



Halt- Branch 
and Return 
to Retry 



Start Key 



Skic 



(181) 



CG)*^ 



lOCSETPOP 



Tope Operation 
(Read or 
Write) 



(182) 



lOCSCLEANS^,-^^ (,83) 
Yes (B) ^,--^eaner\, 
.Rtn0st&2nd^ 
^ Rd)?, ' 

No (NOP) 

(184) 
No 



For Noise 
BLX From 
Block 194 or 
Block 218 
(Fig 7b) 




To Fig 7b 




for BLX 2 For BLX 3 



For BU 4 



BLX On 
lOCSIXF 



Return on lOCSIXF 



BLX On 
lOCSIXF 



Backspace 3 
Times ond Make 
Block 183 Q B 



**- 



Return On 
lOCSIXF 
BLX On 
lOCSIXF 



♦ (199) 



BLX To 
lOCSETPOP 



} (200) 



Reset BIk 183 to 
NOP &BLX to 
lOCSETPOP 




Figure 7a. Error Routine 
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IDCSDISABL 




Initialize 
for Dump 



iOCSESTSR 



(209) 



, Tlii 



lOCSECONT 

No ^ beard 



lOCSERSW 



Any 



Found ?x 



Yes 



(216) 



Invalid 

Word 

Halt Branch 




(211) 



^'l% Yes 






No 






\ No 




■\Opl 


ion i^^ 

Yes 

(213) 






L (214) 

S ^^^ 

ch \ 

hed?/ 






\ (212) 




Replace Err 
Wd Content 
With Asterisks 




Type 
Error Loc 
And Error 

Word 


\J215) 
V ^^ No 




( 











/C?)Fig 7h 





lOCSDUMP (218) 




Yes 




Write BIk 

On Dump 

Tape 




^{ 








\ 



lOCSERENTR 



(220) 



Restore 

97,98 And 

Ace 2 



* 'Fig 7< 



Fig 7a 



►r^. 



Vl/Fig4 



Figure 7b. Error Routine 
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From Fig 6a 
(Ea) Fig 9a 

or Fig 10 



T 



(225) 



Set Up X97, 

Tape Msg, and 

User's Exits 



lOCSOPNSWl 



No Label 




IOCSEX6 



lOCSEOFEX 



To CLOSE 

*K 1 Routine 



Fig 10 



EBj Fig 8b 



Figure 8a. End of Reel Routine 
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From 
Fig 8a 



(240) 



Zero BIkcnt 
and Rewind 
Per DTFSpec 



'r (241) 



Alt Tape Addr 
in DTF (Bose 
and Alt Tapes) 



lOCSEOREX 




Yes 



o 



To User's 
Routine 



From 
Fig 8a 



' ' (243) 



Modify &Type Flip- 
Flopor Holt&Chonge 
Msg After Flip-Flop 
of Topes 



(244) 



Initialize Re- 
maining FOR 
Instructions 



lOCSERSEL 



IOCSOPNSW3 



lOCSRWNRL 




(246) 



Tape Not 

Ready 
Message 



Yes 



Rwd Tape per DTf 
RWDPROCD 
Specification 



OPEN Rtn-Rwd Tape j 

I per DTF Entry OPEN-| 

PROC Identical to I 

BIk 283 Fig 9a | 



lOCSALLD 



(249) 



Set Density per 

DTF 
TDENSITY 
Specification 



To 
Fig 8c 



Figure 8b. End of Reel Routine 
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From 
ED^FigSb 





Yes 



lOCSFLDN 



Set File 
Density 



To Fig n 




Fror>-10CSOPNSW2' 
Fig 11 



lOCSLOPRO 



1 (262) 



Read Label 



(263) 



» (264) 



I Err msg &ha lt| 

I Start Key 



(259) 
•\ Yes 




(260) 


Type Error 
Msg and Halt 


/ 




Start Key 


1 




IOCSEX3 



Yes 



o 



1266) 



User Performs 
Other Header 



Checking IOCSEX4 



Backspace and 
Set up New 
Label per DC 



(267) 



To OPEN 
Routine 
Slock 285 




Yes 



Write 

And Type 

Label 



(269) 



(273) 
^nput/Ootput^JnP"* 

Output 



O To Condition ^-^ x-^ To Condition 

Code Routine { J I ) Code Routine 

(lOCSRETRN-n^-^ ^-^ (lOCSRETEOR) 




Yes 



(IOCSRETRN-1) 
Figure 8c. End of Reel Routine 



o 



User perForms 
Other Header 
Checl<ing 



o 



User Adds Label 
Info 



o 



User Writes 
Other Labels 
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Store 3 in 

ACTIVITY 

Field of 

DTF 



^-v Fig 9b 

(p^j OPEN Routine 



Set Scheduler 
Address in 

Priority 
Branch Addr 



(277) 



Advonce 
to Next 
DTF Addr 
In Macro 



T 



(282) 



EOR Routine 
Initialized 



(283) 



End of 
Reel L-' 
Routine 



Rewind per DTF 
OPENPROC 



Y (284) I 



EOR Routine 

for Label 

Procedures 



IQ CSOPEOR^ (285) 



Zero Err Fids and 
Put Channel Return 
Addresses in File 
Scheduler 



> • (286) 



Initialize (in File 
Sched) Pndg & 
Avail Sws & Sub- 
switches & Set Up 
Tape Inst, RDWs^ 
& DTF'slNDXWRDA 
8. INDXWRDB 



Figure 9a. Open Routine 
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lOCSISORT 



Set Up DTF 

Addr Lost 

Chan Addr & 

Chan No 



Fig 9a 

J2m 



lOCSAD 




Get Next DTF 



(298) 




lOCSAC 



Yes 



(296) 



Change Force 
Sw Addr to 

Pndg Sw Addr 
of This File 



' ' (300) 



Store Chan 
Bypass Entry 
Addr in Pndg 
Sw of This File 




(295) 




Yes 

(304) 



Make Priority 
Test = Zero 



Figure 9b. Open Routine 
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lOCSiEND 



s BLX From 
J END Macro 

(325) 



BLX From 
CLOSE Macro 



lOCSICLOSE 



Set+1 
in 

Accumulator 1 



Return to 

Main 
Program 



a 



T 



(329) 



Store Cmp 
Digit from 
Accl END=1 
CLOSE =4 



Yes 





Store4in AC- 
TIVITY & Ad- 
vance to Next 
DTF Addr 



IOC5IECOV 




(333) 

Output /—N ^. , 
^— *a''^> ^3 

Input loCSIPSLO I (334) 





Deactivate 




1 


(339) 




Rewind 









Condition 



I Code Routine 
I Waiting Loop | 

GA^ 
lOCSCE-^ 
BACK J^ (335) 



Figure 10. End and Close Routine 
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En fry 
During Loading 



or Initializafion 



IOCSR5AV 




Initialize 

Restart and 

Checkpoint Rtn 



" f352) 



Process 
Label (if any) 



" (353) 





RESTART 



Start 



(365) 



Initialize 
RSTRT 
Program 



READRESTRT 



lOCSCHPT 


^ (357) 




Let Everything 
Stop 






1 (358) 




Save 

Accumulators 

2&3 




ocscpir 


4-r 


(359) 




Force Interrupt 

to Obtain 
Mach Conditions 





ToEOR 
Fig 8c |_ 



lOCSCPTO 
CC>1 



ToEOR 
or CHPT 
Macro 




(367 



HP after 

Nine Retry 

Errors 



lOCSRSTRT 



lOCS RRWLP Y (369 ) 



Rewind 
Tapes 



lOCSRLBCKj (370) 



Check 
Labels 
(if any) 



Position 

Tapes by 

DTF's 



Read CHPT 

Record to 

Restore Mem 




(371) 



I (3Z2) 



CHPT1 (DIOCS-CHPT) 
Checkpoint and Restart Routine 



Note: 



Blocks 351-353 and 368-372 may be overlaid with programming and may not be found 
in storage during the running of the program. 

Blocks 365-367 are read into storage during a restart and bring the restart program into 
memory (Blocks 368-372). Blocks 365-367 will be overlaid when memory is reshjred. 



Figure 11. Checkpoint and Restart Routines 
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BLX from ^..^^ 
Macros ( \- 
or FEORN V_y 
RouMne 
Block 440 



lOCSLMSR 



(375) 



Loop until 

Channels Free, 

Initialize 

Routine 



Output 




Repair 
Scheduler 



A (378) 
Avail Swv. Off-Mod 



-5^1<On?"(Mod 
for FEORN) 



lOCSLMRLB 



.^°( 



'&79) 



Bksp, Set New 

Area, Deer 
Avail ctr Turn 
Sw Off if Zero 



-o 



To iOCSFORCE 
on FEORN 

Operation 
Block 442 



(380) 



Number of 
Operations 
to Ace 1 



(381 ) 



Load Max 
Error Count 
for Retries 



lOCSLMTPOj 



(382) 



Tape 
Operation 



lOCSLMRWD (384) 



Q- 

To Main 
Program 



Zero Block 
Count 



RWD 



WSM, WTM 



lOCSLMER 



(388) 



(389) 




Error 




lOCSLMBSP (385) 



B5P 



Reduce Block 
Count by 1 



^Reduce 



(387) 



^390) 



<'cc 1 by 1^. 
est for En^/^ 

^'End 



Not End 



o 



To Main 
Program 



Figure 12. bsp, rwd, wsm and wtm Macros 
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RDSF, RDSB 



RDLIN 



lOCSRSF (400) 



BLX 

From 
Macros 




Bksp.Set New 
Area, Deer 
Avail Ctr, Turn 
Avail Sw off if 



lOCSLMSGO (405) 



Tape Operation 

Loop 
Until Free 



(408) 



Allow 
(PC) 



(406) 



o 

To Main 
Program 




Yes 

(407) 



Type Error 
Message 
and Halt 



From Macro 



lOCSRDLIN 




Pick Up Chan 
and Unit 



lOCSLASMOD 




OTo Main 
Program 



lOCSLERTYP (417) 



Yes 
(420) 



Step Post Exit 
Addr's 



' (421) 



Insert Label 
Information 



Type 
Message 
and Halt 



(419) 



Get Next 
DTF 



Figure 13. rdsf and rdsb Macros 



Figure 14. rdlin Macro 
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DEOR 



FEORN 



FEOR 



BLX From 
DEOR A/tacro 

(425) 



BLX From 
FEORN Macro 



lOCSFEORI 



E5F (Asgnd Sw) 
Store ES No In 
Scheduler 
DRDW 



lOCSIDEOR t (426) 



(440) 



lOCSFEORT 



Set Exit in 
LMSR for Return 



lOCSLMSR 



Reoloce Sched 
CC;^2Exit 

with Addr of 
lOCSDEOR 



\ BLX From 
' FEOR Macro 

(450) 



Initialize 

CLOSE & EOR 

Routines 



'' (441) 



Bkspand Adj 
Avail Ctr and 
Sw to & Off 



IOCSICLOSl_ij451i 



CLOSE 
Procedure 



To Main 
' Program 

From CC ^ 2 
DA)ExitinFile 
Sched (Fig4) 



lOCSFORCE 1^(442) 

LabeP\^ No Label 
^or No Label , 



lOCSDEOR 



To 

lOCSIRTAIN 
Fig 6 




Initialize Rou- 
tine with ES no 
& Chan & Unit 




(429) 



TEF File and 

ESN 
Assigned Switch 



Set up Exit in 
EOR for Return 



(430) 



Make Condition 
Code = 2 



lOCSEOR jfi446)_ 

I EOR Procedures"* 
I in EOR ' 

I Routine 





1 


1 


lOCSEOR i (452) 






(EOR) 
Process 
Trailer 


EOR 
Routine (453) 




(EOR) 

Flip-flop Tape 

Addresses 


lOCSLOPRO' (454) 




(EOR) 
Header Procd 
for Next Tape 








lOCSFRET 


(455) 






Restore CLOSE 
and EOR 
Routines 





lOCSRTF 



o 



To 

Scheduler 
Block 086 




(448) 



To Main 
Program 



Label 



No Lobe! 



Restore Bypass 
Around Label 
Procd in EOR 



Restore Remain- 
ing Instructions 
to Normal 



To Main 
Program 



Figure 15. deoh Macro 



Figure 16. feorn Macro 



Figure 17. feor Macro 
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Memory Locations 

Storage Map 

These routines will be in consecutive positions of stor- 
age with the exceptions of the sections in dotted lines 
under given conditions. Their length and option will 
be determined by specifications in the diocs entry. 



6 Wds 



35 Words | 



{ 35 Words j 



180 to 390 Words 



tJ 



79 Wds 400 Wds 



Zl 



I 220 Words j 



150 Words 



241 to 284 Words 



100 Words 



@ lOCSIGEN = General Scheduler 

@ lOCSClS = Channel Scheduler 1 

@ IOCSC2S = Channel Scheduler 2 if two channels 
are specified on assembly. 

@ lOCSEOR = End-of-reel routine. Smaller version 
will be used if no labels are specified on assembly 
of program. 

@ lOCSCPEOR = Checkpoint and restart routine. The 
checkpoint portion (first part) will be in storage 
at the option of the programmer at assembly. The 
restart portion is overlaid in storage after it Is 
placed on the checkpoint tape as the first record. 

@ lOCSIOPEN = OPEN routine. The programmer has 
the option of using it and overlaying other instruc- 
tions over it after usage. It may be placed on 
tape for re -use. 

@ lOCSIRTAIN = Condition code routine. 

@ lOCSERROR = Error routine. Smaller version will 
be used if invalid alphameric characters are not 
to be checked, as specified on assembly of program. 

@ lOCSIEND = END and CLOSE routine. 



The following section of storage is located by the programmer at assembly. It may be 
anywhere in storage provided that it precedes the main program during assembly. 



9 Wds 



9 Wds 



47 - 58 Words 



TAPEFILExx = DTF for file (specifications). There 
will be one nine -word area for each file needed in 
the program. The DTF's must be in sequence. 

lOCSSCEDOl = First file scheduler. Its length is 
determined by the DTF specifications at assembly 
such as FILEFORM, FILETYPE, and TIOAREAS. 
There will be one file scheduler for each DTF in 
storage. Each scheduler's length will be between 
47 and 58 words. 



48 



DTF Contents 



F CHANNEL : Channel number 1-2 

BASE TAPE : First tape in file 0-9 

ALTI TAPE: Next tape in file 0-9 

ALT2TAPE: Next tape after ALTITAPE 0-9 



ACTIVITY: 0=Closed, l=Open, 3=In OPEN processing 
4=In CLOSE processing 



BLOCKCNT: Block count at any given time 



FILEFORM: 1= Fixed record length, fixed no. of 
records per block, etc. 

FILTE TYPE : l=Read, 3= Write, etc. 

RECLNGTH: Maximum no. of words per record 

BLOCKING: No. of records per block 



OPENPROC: 0=No RWD; 2=RWD 

CLSE PROC : 0=No RWD, 2=RWD, 3=RWD & UNL" 

TPERROPT: 0O=HLT, 10-49=DMP tape no. 
50=TYP blk. , 60=Try again 

lO RDW LST: Address of file RDW's 

l OMETHOD : 3= Shared I & O areas 

TIOAREAS: No. of areas for file 



PRIORITY: Relative priority; 9 =low, l=high, 
0=No priority 

INDXW RDA : Index word A for file 

INDXW RDB : hidex word B for file 

TDENSITY : 0=low, 2=high, 3=low for header. 
High for file 



SLRPROCD: 0O0O=HLT, 9999=CLR, XXXX=Routine address- 



Word 1 



A A A A ii\ 



3 4 



-\r- 



J 



Word 2 



HI 



fV 



5| 6 



■V- 



yv 



J 



Word 3 



i^ ,i 



V^ 



5 I 6 



,i '^ 



Word 4 



tVA/t^ 



i 



y 
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LLR PROCD: 

SCLPROCD: 
TPERRFLD: 



TPSKPFLD: 
EOSPROCD: 



0000=HLT, 9999-CLR, 
XXXX=Routine address 



OO0O=HLT, 9999=CLR , XXXX=Routine Address 
No. of tape permanent read errors 



No. of tape R-W errors for file 



0000=HLT, 9999=CLR, XXXX=Routine address 

EORPROCD: 0000=HLT, 9999=CLR, XXXX=Routine address 



EOFPROCD: Address of user's routine 



RWDPROCD: (EOR) 0=No RWD: 2=RWD, 3=RWD & UNL, etc. 



CHECKPNT: 



l=Chkpt records between files , O^No 
checkpoint records 



LABELINF: XXXX= Address of DC entry, 0000 -No labels 



Words 



+ 





1 


2 


3 


4 


5 


6 


7 


8 


9 



w_ 



"A/^ 



Word 6 



+ 





1 


2 


3 


4 


5 


6 


7 


8 


9 



^^^ 



-V— 



w 






JJT 



Word? 



/| 1^ 



■v 



SRBrORM4: No. of sections per record 



RLIFORM3; Position of record length field in record J field definition - 

l^word position 



Word 8 



7V^ 

a 



■V- 



J 



SPAREINF: Available for user 



SCHEDINF: (IOCS) File scheduler address 



(IOCS) Tape read noise error field 
(IOCS) Tape write skip counter — 



Word 9 



+ 





1 


2 


3 


4 


5 


6 


7 


8 


9 




\ 


/ 


V / 




\ 


^— -. 


W 
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Program Condition Analysis Aids 



Spec/a/ Operational Sifuatians 

This section will help to analyze a machine or program 
malfunction more quickly. For the benefit of the user, 
an index giving the actual storage locations of the rou- 
tines and main sections of the iocs program is gen- 
erated in the listing. It may be found following the 
CLOSE routine. 

If more than one file uses the same priority (dtf pri- 
ority) IOCS will not process properly. The last file 
opened having the duplicate priority will be the only 
file with this priority to operate correctly, get or put 
operations on the remaining files cause processing to 
hang in the channel scheduler "force" loop. This situa- 
tion occurs because the open routine places into stor- 
age location 015n (n is dtf's priority), the file sched- 
uler entry address for the file. Opening a file overlays 
the scheduler address of a previously opened file having 
the same priority. When this occurs, an interrupt for 
this file branches to the wrong file scheduler. 

If the 7070 were to "hang up," leaving a channel 
busy with no tape selected, it might be difficult to 
determine which tape unit was in use at that time. 
With IOCS using multiple-file operation, this informa- 
tion might be determined by comparing the initial and 
final status words for tape units on the busy channel. 
If a tape unit had not completed its operation, the bdw 
address in positions 6-9 of the initial status word would 
not be for the same area as that in positions 6-9 of the 
final status word. This comparison might determine 
which tape unit had been operating at the time of the 
machine hang-up. 

In the main program, tape operations on files handled 
by IOCS should be accomplished by the use of iocs little 
macros (wsm, bsp, etc.). iocs is operating ahead of the 
main program for input files and behind on output files. 
For this reason, adjustments must be made internally 
in IOCS for unexpected tape operation. The little macros 
perform these adjustments as well as the operation 
wanted. 



Index Words 

iocsixf: Located in the iocs listing as an equ after 
the Diocs entry. It is used in priority mode primarily. 
It will also hold the address of the dtf word which is 
being operated on, during open, end, and close opera- 
tions. 



locsixG: Located in the iocs listing as an equ after 
the Diocs entry. It is used in normal mode primarily. 
It also holds the dhdw ( pending and availability switch 
address) of the file scheduler being operated on during 
OPEN, and the availability switch address during end 
and CLOSE operation. 

lOCSiXH: Located in the iocs listing as an equ after 
the DIOCS entry. It is used during a get or put with 
unit record files. 

X97: Holds the file scheduler entry address during 
OPEN, and the dtf address during eoh operations. 

X98: Holds the pending switch address in 2-5 and 
the availability switch address in 6-9 during open. 

X99: Holds the availability switch address in 2-5 and 
the pending switch address in 6-9 during open. 

indxwrda and indxwrdb: These words hold infor- 
mation pertaining to a tape file (two words for each 
file). Their location may be determined from the dtf 
for the file, word 4, positions 1 and 2 for indxwrda, 
and positions 3 and 4 for indxwrdb. In condition code 
3(slr), the non-indexing portion of indxmtida contains 
the location of the first rdw, and indxwrdb contains 
the location of the last rdw used as the program 
branches to the user's routine as determined by the dtf 
entry (slrprocd). 



DTF Fields 

activity: dtf word 1, position 4 contains if the file 
is closed, contains 3 if the file is in the process of being 
opened, contains 1 if the file has been opened, or is in 
the process of being closed by an end operation, and 
contains 4 if it is in the process of being closed by a 
close operation. 

blockcnt; dtf word 1, positions 5-9 contains the 
block count for the file at any given time. It is zeroed 
during the open and eor operation. 

tperrfld: dtf word 5, positions 8-9 contains the num- 
ber of permanent read errors (records which would not 
read correctly after ten tries ) at any given time. 

tpskpfld: dtf word 6, positions 0-1 contains the 
number of read or v^rrite errors for the file at any given 
time. When the count reaches 30 for an output file or 
50 for an input file, the counter is zeroed and a statis- 
tical type-out is made, dtf word 9, positions 7-9 con- 
tains the number of write skips at any given time for 
an output file, dtf word 9, positions 8-9 contains the 
read noise count at any given time for an input file. 
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File Scheduler 

The following switches and counters will be found in 
the file schedulers. All locations are given with respect 
to the labels in the schedulers. The last two characters 
in the label, stated as xx, are the file number. 

Availability Switch, iocsavswxx: On = B, Off = nop. 

Availability Counter, iocsavswxx. Position 5: Con- 
tains the number of areas available (0-3). 

First Availability Subswitch (area switch), 
IOCSAVSWXX + 5: On = B, Off = nop. 

Second Availability Subswitch (area switch), 
IOCSAVSWXX + 8: On = B, Off = nop. 

Pending Switch, iocsscedxx + 9 (except on form 3, 
two-area, input which is located at iocsscedxx + 12): 
Off = B, On = nop. 

Pending Counter, located at pending switch address, 
position 5: Contains the number of areas pending (0-3). 

FirstPending Subswitch (area switch), iocsscedxx + 10 
(except on form 3, two-area, input which is located at 
IOCSSCEDXX + 12): On = B, Off = nop. 

Second Pending Subswitch (area switch), 
IOCSSCEDXX +13 (except on form 3, two-area, input 
which is located at iocsscedxx + 16 ) : On = B, Off = nop. 



Channel Scheduler 

The following switches are located in the channel 
scheduler. Their locations are given with respect to 
the label of the first instruction of the scheduler, 
locscys (y being the channel number). 

Bypass Switch, iocscys+10: On = nop. Off = B. 

Cross Switch, iocscys + 27: On = B, Off = nop. 

Force Switch, iocscys+3: On = nop. Off = B. 

Free Switch, iocscys+23: On = nop. Off = B. 



SPOOL Switch, iocscys + 2: On = electronic switch 
29 or 30 on, Off = electronic switch 29 or 30 off. 
(Electronic switch 29 is used for channel 2, 30 for chan- 
nel 1. ) 



Holding Loops 

Channel Scheduler: A loop is iocscys + 15, 16, and 
17, consisting of a csp, be, and B to the csp that loops 
until the csp detects that the availability switch was 
turned on for this file. This loop is entered on a force 
operation, indicating that the main program cannot 
proceed until an area is made available to it for opera- 
tion after a get or put. 

Condition Code Routine: Two waiting loops are in- 
cluded to allow all pending operations for the file to be 
completed. This permits previously processed records 
to be handled by iocs before an operation such as a 
condition code 3-7 can be performed for a specific file. 
One loop that tests the pending switch is located at 
lOCSiPSLO and is used for output files. The other loop, 
which tests the availability counter, is at iocsicheck 
and is used for input files. 

SPOOL: A branch-to-itself loop in the close routine 
used to keep the machine in run status so that spool 
operations will continue after end of job if the pro- 
grammer desires. This loop is located at iocsejloop. 

Temporary Storage Words 

Located in the open routine: 

iocsHACc2 : Holds accumulator 2. 
iocsHACc3: Holds accumulator 3. 
iocsHix98; Holds index word 98. 

Located in the general scheduler: 
iocsiGEN + 3: Holds accumulator 1. 
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Appendix 



Glossary 



AVAILABILITY COUNTER, FILE SCHEDULER: This COUnter 

is contained in digit position 5 of the availability 
switch. For an input file, it indicates the number of 
areas that have been read into and are ready for use. 
For an output file, it indicates the number of areas 
that have been written on tape and are ready to be 
used. When it is zeroed, the availability switch is 
set off. 

AVAILABILITY SWITCH, FILE SCHEDULER: B is On, NOP 

is off. This switch is set on whenever at least one area 
is ready for processing, (i.e., whenever at least one 
area is available ) . It is turned off when the availability 
counter is zeroed. 

BLOCK: One or more data records grouped to form 
one continuous record which will be written or read 
from tape, from or to storage. 

BYPASS SWITCH, CHANNEL SCHEDULER: NOP is On, B is 

off. Part of the logic of the schedulers is the same for 
both the normal and priority mode; this switch differ- 
entiates between the modes when it is necessary to 
separate the logic, by being turned on and off only 
in the normal mode. 

CLR (Correct Length Record): Condition code 2 
after completion of a tape operation. 

CROSS SWITCH, CHANNEL SCHEDULER: B is On, NOP is 

off. If a new area is not immediately available for 
processing, the cross switch causes the force routine 
branch to be set in the force switch so that the needed 
area will be "forced" to be made available at the 
interrupt after the tape operation. 

DA ( Define Area ) : The declarative operation used to 
reserve and define any portion of storage as a data 
area. 

DATA record: A number of words of information 
grouped in a known manner which will be used as data 
for a given operation. 

DC (Define Constant): The declarative operation 
used to enter numeric, alphameric, and address con- 
stants into the object program by an assembly. 

DTF ( Define Tape File ) : Nine words containing all 
information pertinent to a given tape file. This informa- 



tion is in a given order so that it may be referred to 
by IOCS. 

DUF (Define Unit-Record File): A source language 
statement which, on assembly, causes generation of 
instructions that will perform a unit record operation 
for the object program. 

EOF ( End of File ) : The logical end of an organized 
collection of information directed toward some pur- 
pose. For multiple-reel files, it is recognized at the end 
of the last reel. 

EOR ( End of Reel ) : The end of all records on a single 
tape. The trailer on labeled input tapes contains in- 
formation defining end of reel, eor on unlabeled 
input tapes must be recognized by a user's routine. 
The user is able to identify an end of reel by recogniz- 
ing the last record of a reel, eor for output files is nor- 
mally indicated by recognition of the end-of-tape 
reflector. 

EOS (End of Segment): Recognition of a segment 
mark on input files, producing condition code 6 in the 
final status word for that file. 

EQU (Equate): The declarative operation used to 
identify a symbol to an actual address, a symbolic ad- 
dress, a component (channel, tape unit, etc.), an index 
word, or an electronic switch, during assembly. 

FORCE SWITCH, CHANNEL SCHEDULER: NOP is On, B is 

off. If an area is needed immediately, this switch is 
set to branch to the scheduler of the input or output 
file in question (via the pending switch) and will 
cause, or force, an area to be available. 

FREE SWITCH, CHANNEL SCHEDULER: B is off, NOP is On. 

This switch is set off (busy) in the channel scheduler 
if a tape operation is started. It is set on (free) only 
when no areas are waiting for a tape input or output 
operation, i.e., when no pending switches are on, after 
an interrupt. 

IOCS (Input-Output Control System): A program 
developed to handle all necessary unit record or tape 
input and output procedures to relieve programmers 
of duplicating their efforts for most programs they 
write. 

IXA, IXB (iNDXWBDA, INDXWRDB ) : AlsO Cquatcd tO 

lOCSFiXA and iocsfixb. Index words assigned to each 
DTF for the use of iocs and the user's program to 
manipulate records. 
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LABEL: A record or records written on tape contain- 
ing identifying information concerning the file on the 
tape. For specifications, see iocs Bulletin. 

MACRO: An open-ended sequence of machine instruc- 
tions produced by a processor on recognition of a 
source-language statement. These instructions can per- 
form a function defined by the parameters given in the 
source statements. They may consist, in part, of a 
linkage to a closed subroutine. 

MACRO-iNSTRUcnoN: A sourcc-languagc statement to 
a processor resulting in the production of a variable 
number of instructions in machine language. These 
instructions can perform a given function in the object 
program. 

PENDING COUNTER, FILE SCHEDULER: This Counter is 
located at position 5 of the pending svs^itch and is in- 
cremented each time an area becomes ready for a tape 
operation. For input files, it indicates the number of 
areas that have been processed and are waiting to be 
read into; for output files it indicates the number of 
areas that have been filled with processed records and 
not yet written on tape. This counter is decremented 
each time a tape operation for the file is started. When 
zeroed, the pending switch is set off. 

PENDING SWITCH, FILE SCHEDULER: NOP is OU, B is off. 

This switch is set on whenever the file scheduler is 
entered in the normal mode. It indicates that at least 
one area of a file has been processed and is now ready 
for a tape operation. 

RLSE (Release): A macro which ends usage of the 
block presently being used and makes the next area 
available to the main program. 

SCLB ( Short Character Length Record ) : A condition 
which occurs when the number of alphameric char- 
acters read in a record is not an even multiple of five. 

SLR (Short Length Record): A condition which 
occurs when a record being read is shorter than the 
read-in area described by the bdw's of the operation. 

SPOOL SWITCH, CHANNEL SCHEDULER: ThiS SWitch 

tests one of the spool electronic switches (i.e., 29 or 30) 
to determine whether to branch to the spool program 
or continue in the main program. 



Abbreviations 


Ace 


accumulator 


Addr 


address 


Adj 


adjust 


Alt 


alternate 


Asgned 


assigned 


Avail 


availability 


Blk 


block 


Blks 


blocks 


Blkcnt 


block-count 


Bksp 


backspace 


Chan 


channel 


Chk 


check 


Chkpt 


checkpoint 


Cond 


condition 


Ctr 


counter 


Deer 


decrement 


Err 


error 


ES 


electronic switch 


Fig 


Figure 


Fid 


field 


Hdr 


header 


Incr 


increment 


Info 


information 


Init 


initialize 


Inst 


instruction 


Loc 


location 


LP 


load point 


Msg 


message 


No 


number 


Op 


operation 


Pndg 


pending 


Pos 


position 


Procd 


procedure 


Prog 


program 


Red 


record 


Rd 


read 


Rtn 


routine 


Rwd 


rewind 


Sched 


scheduler 


Spec 


specify 


Sub 


subtract 


Sw 


switch 


Trlr 


trailer 


Via 


by way of 


Wd 


word 


Wr 


write 
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